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Cmerete Work “ Searkeonn ‘St. Bridge, 
Nashville, Tenn. 


By W. F. CREIGHTON.* 

Davidson County, in the State of Tennessee, 
is now building two bridges across the Cumber- 
land River at Nashville—one at Sparkman St. 
in South Nashville, the other at Jefferson St. in 
North Nashville. On account of the 100 ft. clear- 
ance at low water required by the United 
States government both bridges are _ very 
long and this length is made up _ neces- 
sarily in the approaches. Each bridge consists 
of three steel truss spans—a 175-ft. span on 


The cribs were built of 4 x 6-in. timber and in 
sections 8 ft. long. These were started on the 
bank, floated to place, finished, and sunk; 1 x 
6-in. lagging was nailed to the inside of the 
cribs to hold the puddling material. A 6 and 
a 10-in. centrifugal pump were set upon the dam 
and by Sept. 23 the water was low enough to 
allow excavation to begin. Solid rock was en- 
countered at a depth of about 16 ft. below low 
water level, and having small channels across 
it which gave good anchorage, was in excellent 
shape to start the concrete. An additional pre- 
caution was taken by drilling a number of 1%- 
in. holes and placing in them dowels 12 ins. long. 


was possible to unscrew the 14-in. 
long piece was left in the concrete. 
This method was very satisfactory but expen- 
sive, and on the east channel pier a simpler 
and cheaper method was used. The wales were 
held together at the top by a 3 x 10-in. plank 
bolted to them; about 4 ins. below this a No. 8 
wire was placed, joining the wales and twisted 
in the center. When the concrete had set the 
3 x 10-in. piece was removed and used again 
above on the next section and the wire held the 
forms together at the bottom. Five 3 x 10-in 
pieces were used in the length of the pier and 
at the ends of the cut water the wales were 


pieces and the 
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SPARKMAN ST. BRIDGE ACROSS THE CUMBERLAND RIVER, NASHVILLE, TENN. 


either side of a 818-ft. channel span—supported 
on concrete piers, and the Sparkman St. bridge 
is approached at one end by a reinforced-con- 
crete bent and girder viaduct and at the other 
by a similar viaduct and two reinforced-con- 
crete bowstring trusses. The total length of the 
Sparkman St. bridge is 3,260 ft. and of the Jef- 
ferson St. bridge, 3,070 ft. 

The two bridges are very similar in their de- 
tails, but this article will be devoted to the 


Sparkman St. structure, particularly to the con- 
crete work there. 


Concrete Piers. 


Fig. 2 shows details of a typical main pier: 
Which supports the steel spans. It will be 
noticed that it has been measurably lightened 
by the use of interior openings and by arching 
the top part. 

_° k was begun Aug. 22, 1907, on the coffer- 
a ‘or the west channel pier of the bridge. 
he dam was the common crib type in three di- 





vis lor hd 
lee the outer sections were 8 ft. wide and connected to the 
sectio, ed with sand and gravel; the middle by cast-iron hexagonal 
fies " Setween cribs was 6 ft. wide and was pieces passed through 
_._' “-\. & mixture of sand, loam and gravel. 

With moctaw 

With Poster & Creighton Co., Nashville, Tenn. ¥%-in. 


Concreting was begun Oct. 12 on the footing 
and was carried up to the belt course, about 56 
ft. high, in 4-ft. lifts with a derrick, and from 
there it was built with an elevator. The mixer 
used was a 17-ft. cube, and, for the work below, 
was stationed on the dam; but as high water 
Was expected before the pier could be com- 
pleted, the mixer and hoisting engine were sta- 
tioned on a catamaran made by connecting two 
barges. This was anchored on the down-stream 
end of the pier and connected to the elevator 
frame by runways. 

FORMS.—The forms were made of 1 x 3-in. 
tongue-and-groove flooring connected by 2 x 4- 
in. studding and in sections 4 ft. wide and vary- 
ing length. A 4 x 8-in. wale belted the stud- 
dings at top and bottom and these were joined 
together through the pier by %-in. rods. These 
rods were cut in three sections—two 14 ins. in 
length, or long enough to extend through the 
forms and the wale; the other piece was long 
enough to joint the short sections and they were 
two short outer lengths 
nipples. The short 
the wales and lag- 
ging and screwed into the cast nipples about 
When the outside nuts were removed it 


bolted together. The circular ends of the piers 
were built at first of circular forms made of 
narrow wooden strips, but it was found that 
heavy galvanized iron bent to the radius and 
nailed inside the forms made a better face and 
much less expensive. 

CONCRETE.—Concrete was mixed = two 
classes, “A” and “B”; “A” concrete of 1:2:4 pro- 
portion, and “B,” 1:3:6. Cement, limestone dust 
from %-in. down, and stone from *% to 1%-in. 
were the ingredients. This mixture makes an es- 
pecially white concrete, which is, of course, due 
to the limestone dust. “A” concrete was used in a 
12-in. strip around the outside of the piers and 
for all the reinforced work; “B’’ concrete was 
used in the interior of the piers, retaining walls, 
and some of the column foundations. Concrete was 
mixed very wet and frequently the men could 
stand knee deep in the mass. Tools to face the 
concrete made of %-in. rods with a 2x % x 4- 
in. blade were found to give the best results, 
though several different styles have been 
tried. 

REINFORCEMENT.—BHight 1-in. plain round 
rods were used to reinforce the arches, and 1-in. 
plain round rods bent to fit were used to rein- 
force the coping, with additional rods % x 12 
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ins. placed 15 ins. on centers at right angles to 
the face to give additional reinforcement to the 
cornice. Steel woven fabric of 4-in. triangular 
mesh was placed near all faces below the belt 
course. 

The bank piers were built along similar lines, 
and were founded on two towers or legs 10 x 14 


At the east end of the bridge the wall is a 
winged abutment about 30 ft. high, which has 
broad footings, 15 ft. wide x 21 ins. thick, 
founded on clay, on which are built a nar- 
row face wall 12 ins. wide at the top and 18 
ins. at the bottom, supported by counterforts 2 
ft. wide and 10 ft. centers, all heavily reinforced. 


oF Ji One interesting fact de- 
eye 
2} veloped in the excavation 
is for the footing for this 


retaining wall, which was 
through a yellow clay, 
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Section AB. 


was the large number of 
land crabs which were 
found to exist in the soil, 
and some fears were en- 
tertained that they might 
undermine the structure; 
but though the fill is al- 
most completed no 
cracks have developed. 
The retaining wall at 
. the west end of the 
: bridge is U-shaped and 
© is 289 ft. 6 ins. long by 
60 ft. 11 ins. wide, and 
begins at the present 
? street grade at west end 
€ and rises on a 4.5% 
b grade, so that it clears a 
street car track at the 
ag east end; it is founded on 
small piers 3 x 3 ft. and 
7 2x 3 ft., which extend to 
2) rock at the high end. 


Detail of 
Coping and Belt, 
| Enlarged 




















The piers are joined to- 
gether just below the 
surface of the ground 
with a reinforced footing 
and on this the wall 
rests, designed in the 
same manner as the east 
retaining wall. 
REINFORCED - CON- 
CRETE BOWSTRING 
TRUSSES.—The most in- 


acne: i Vain teresting details of this 
FIG. 2; TYPICAL CHANNEL PIER, CUMBERLAND RIVER BRIDGES. Work are six concrete 
trusses, which span the 


ft. which extend to rock. Just below the sur- 
face of the ground the towers are joined by 2- 
ft. curtain walls, which gives the solid appear- 
ance. In the piers on the east side much diffi- 
culty was encountered in the excavation, due to 
the nature of the soil, which was a deposit con- 
sisting of clay above and quick sand below, 
and it was necessary to excavate to a depth of 
about 40 ft. to obtain rock. Heavy cribbing was 
necessary to withstand the earth pressure, and, 
on account of the wet sand, it was difficult to 
keep out the water encountered below water 
of the river. In the construction of the 
cofferdam for the east channel pier it was de- 
cided to found the crib on rock and, instead of 
three divisions, to build a single crib 16 ft. wide; 
so the site of the dam was dredged and the crib 
constructed in much the same manner as the 
west one. The puddling material was a mixture 
of sand and gravel which was pumped from the 
river bottom into the crib. Pumps were set to 
work, but it was impossible to lower the water 
more than a few feet; and, as it was thought 
that the puddling material was faulty, a strip 
of 16-oz. canvas 20 ft. wide was stretched around 
the outside of the dam; the bottom of the can- 
vas was pulled out from the dam by a diver and 
sacks filled with clay were placed on it to hold 
it down. The pumps, a 6-in. and two 10-in. 
centrifugals, were started and again failed to 
get the water out. From examination it was de- 
cided that the water was entering underneath 
the dam and through crevices in the rock. This 
theory was afterwards proved to be the correct 
one. As it was getting too late in the fall to 
adopt new measures, the work was abandoned 
for the winter. When the water was low enough 
this spring, steel sheet piling was driven around 
the outside of the dam and the water was 
pumped out with little difficulty. 

The retaining walls at each end of the ap- 
proaches were completed as soon as possible to 
allow the embankments to be built. 


level 


yards of the Tennessee Central R. R. They vary 
in span from 85 to 105 ft. and are clearly shown 
in Figs. 3 and 4. The bottom chord, which 
varies from 18 x 30 ins. in the shorter spans to 
18 x 36 ins. in the longer, is an important part 
of the structure as it acts as a tie to take the 
horizontal components of the end thrusts; about 


aan 


stress will be increased to 512 
According to tests of columns of bei, 
the length of the members of ¢ Be. 
1:2:4 mixture, the average stren; 17H n, 
per sq. in. on columns 60 days | 
the assumed loading the fact.; 
over 3. 
When an unsymmetrical live 
of two 16-ton street cars passing 
either side of fhe center truss, 
no longer approximately coincid¢: 
of pressure, and a possible stres 
Ibs. per sq. in. may be found. 
FALSE WORK.—The false 
trusses was quite complicated, 4 
road tracks, which are on a cury 
parallel. It was built in two «a 
of the lower, consisting of twe! 
were placed to clear the tracks, 
lower deck were placed 8 x 16-i: 
carry the upper deck, the bents 
sisted of twelve legs each placed a 
to the center line of the bridge. 
16-in. stringers rested on the ca; 
deck, and each supported forms for 
stringers immediately above it. T! 
was 4 ft. wider than the viaduct 
ways for construction travelers. 
FORMS.—A simple method of ! 
forms for the trusses was used, by 
of them were built in panels on th 1d and 
placed in position. The bottoms w: le of 
2 x 6-in. shiplap connected by 2 x 4 utter 
the sides were made of 1 x 3-in. 1 iz con- 
nected by battens. The sides of 
chord were extended up at the posts 
fit the fillet curve. The narrow 
posts were then built, placing the laze i- 
zontally, and at the top the fillets w formed 
where they joined the top chord by !retheni 
the lagging and circular ribs were fitt: 
the lines of posts and bottom of th 
and shiplap nailed on it between tang: 
The remainder of the forms were bui!! on the 
ground in panels and fitted between t! 
points of the curves. 
REINFORCEMENT.—tThe ends of | trusses 
rest on steel shoes which consist of botton 
plate and back plate connected by fiv: ngular 
rib plates resting on masonry plates 
tom plate of the shoes at the west end of exact 
truss has slotted holes to allow 
and contraction. Each bottom chord msists 
of eighteen rods varying in size from 1", to 2 
ins. and are in three lengths, connected 
by turnbuckles and secured to the ba 
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FIG. 3. 


1/10 of its area is taken by rods and the con- 
crete only acts as a stiffener and to protect 
the steel. The top chord extends from the shoe 
at each end and follows practically the line of 
pressure of the equilibrium polygon resultant 
from the dead load and is practically all in com- 
pression; for dead load only the pressure will 
be uniformly distributed over the cross sec- 
tion, the greatest pressure is 394 lbs. per sq. 
in.; if, in addition to this, there be a live load 
of 80 Ibs, per sq. ft. over the roadway, the unit 
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GENERAL DETAILS OF CONCRETE TRUSSES. 





- 
l . 
with hexagonal nuts. The top chord rein- 
forced by eight 144-in. round rods—f n the 
bottom, two at the sides, and two on | p—and 
are laced by %-in. rods. The posts h six l- 
in. rods laced by %4-in. rods, 15 ins. c and 
are arranged at the bottom to act as h rs. 
POURING THE CONCRETE.—Each 3 was 
poured in a single/day, which was | pr 


the maximum yardage was only 70.7. 
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2g: nds simultaneously and brought 
started t ter, all concrete being poured 
teerenes 4 and allowed to flow down the 
into ths e top chord was filled it was 
arnt in. flooring and heavily braced 
oe m the 12 x 12-in. caps above. 
sige ” cessary, in order to get the con- 
a : » the bottom chord, to use hooks 
“gs and it was never necessary to 
“ n chord, though the fillet between 


ree rd and the posts were covered. 


a re braced laterally by 10 x 15-in. 

ae i by four %-in. round rods. Cen- 
rant : k on the three trusses in each 

~ aft ,e last concrete had been in 30 
aa deflection was noticeable with a 
newt ire was used to strike the centers. 
ax tin i was released first on all three 
pone the bottom chord. The idea is to 
adie ex a new one and is likely to be 
largely in highway bridges, as it is pos- 
sible to £ standard truss in which forms can 
- used itedly, and the yardage is slight 
ind the not excessive. 

Re inforeed-Concrete Viaducts. 

The \ ts consist of floor beams and string- 
ers, wit! 5-in. slab covering the top. (Fig. 5.) 
The side : is 4 ins. thick and the entire sur- 
face is t led to a template as it is laid in 
order to ike it watertight. Over the trusses 
where the spans are about 15 ft. the floor beam 
is 16 ins } ft. 3 ins., with a cantilever bracket 
inder the sidewalk. The stringers vary in size 
and there are 18 for each panel. 

The standard viaduct panels are 30 ft. span 
supported by three columns, 24 x 24 ins. for the 
higher parts and 20 x 24 ins. for the lower, with 


the same number of stringers as the smaller 
sections. The rods were bent on the ground and 
assembled as a unit before being placed in the 
forms. 

The footings for the columns are founded on 
clay for the most part, and where this is the 
case they are 8 x 8 x 1 ft. at the base, with a 
ap 3 ft. 6 ins. x 8 ft. x 1 ft. all of “A” con- 
‘rete and heavily reinforced with 1 and 1%-in. 
round rods. Above this extends a 2 ft. 6-in. x 
2 ft. 6-in. cap of “B”’’ concrete, without reinforce- 
ment, to the surface of the gfound, where the 
reinforced columns begin. They are built of 


and four %-in. rods for the transverse struts, 
with stirrups averaging 2 ft. centers; 5/16-in. 
stirrups are used in joining the rods of the floor 
beams together; %-in. rods are bent in a square 
C shape with the ends flared, and placed under 
the rods to hold them off the forms, and other 
spacers are placed between the different layers 


in one day, and the sidewalks were poured the 
following day. The mixer was placed on the 
ground and the concrete raised by the travelers 
in bottom dump buckets and” poured into the 
forms The constructing travelers are sup 
ported on a track built on the ends of the false 
work bents and span the entire viaduct. They 
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FIG. 4. VIEW OF CONCRETE TRUSSES, SPARKMAN ST. BRIDGE. 


of rods and wired with No. 16 wire to hold them 
to place. The result gives a very solid unit. 

The stringer rods, which consist of three 
straight and three trussed 1l-in. corrugated rods, 
are built and placed in the same manner; the 
floor slab rods are %-in. round and are spaced 
4-in. centers over the center of the street and 
car tracks, 34-in. centers on each side and 6-in. 
centers over the sidewalk, all running trans- 
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FIG. 5. VIEW OF PORTION OF 


te and are reinforced with four 1%4- 
I the corners with 4-in. lacings, spaced 


n enters. The rods extend up into the 
The ns are built in towers of six columns 
Ps h, jo 1 by 10 x 15-in. struts reinforced by 
our 7 


round rods for the longitudinal struts 








VIADUCT APPROACH. 


verse to the center line. Twenty-three %-in. 
bars are laid on these and run parallel to the 
center line. Wire chairs are used to space the 
floor slab rods and to hold them off the forms. 
We have found these to be perfectly successful. 

The concrete, all class “A,” wasemixed wet 
and one panel of about 75 cu. yds. was poured 


are used to erect the false work and place the 
concrete. When the trusses were being con- 
creted the traveler was stationed in the middle 
of the truss and the concrete was poured from 
both ends up to a space 25 ft. wide, the length 
of the traveler, then the traveler was moved 
and the middle was poured. 

Bulkheads were built in the center of each 
panel and the day’s work stopped there. 

The forms were built in a shop and are all of 
the collapsible style. Five panels of forms are 
used on each of the four sides of the river and 
are taken down and used over again. 

No tests of the strength of the work have been 
made, but one accident happened which gave a 
test on the concrete hardly equaled. A piece of 
steel weighing 27,000 Ibs. was dropped on the 
concrete sidewalk over a concrete truss The 
piece was suspended by a chain in the middle 
and fell about 1 ft. The center landed about 
2 ft. from the cantilevered end of the floor 
beam and on the sidewalk slab. The force of 
the blow was concentrated in center where the 
chain was hooked; the result was a hole in the 
sidewalk 6 ins. wide and 18 ins. long, with 
cracks extending out from it so that in repairing 
the place a slab 3 ft. wide and 8 ft. long was 
cut out. No cracks were made in the floor beam 
or in the concrete truss below 

The contract for both the Jefferson St. and 
the Sparkman St. bridges was let to the Foster 
& Creighton Co., of Nashville, Tenn., and the 
work is now being carried on by that company. 
The bridges were designed and are being built 
under the supervision of Mr. Howard M. Jones, 
Engineer for the Cumberland River Bridge Com- 
mittee. It is expected that the two bridges, 
with the consequent land condemnation, will cost 
about $1,000,000. 


—————_-——— 0 om --— 


THB TOTAL PUBLIC DEBT OF THE‘ UNITED 
States at the close of Dec. 31, 1908, was $1,316,851,168, 
excluding about an equal amount of certificates and 
Treasury notes offset by cash in the Treasury. The 
interest-bearing debt, however, was only $912,900,850 
During January the interest-bearing debt was increased 
by $406,640. This.made a total of $913,307,490, which 
was divided as follows by rates of interest: $730,872,120, 
at 2%; $63,945,460 at 3%, and $118,489,900 at 4%. 
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Description and Cost Estimates of the 
posed Georgian Bay Ship Canal.* 
During the past few years the Department of 
Public Works of Canada has had under survey 
and study the project of a large-size ship canal 
to connect the upper of the Great Lakes to tide- 
water navigation on the St. Lawrence. It was 
decided that the route which presented the most 


Pro- 



































cost of the work. The text of the report is as 
follows: 

PROJECT.—The estimates presented herewith are based 
upon a project for a waterway at least 22 ft. in depth. 
It has been worked out in all its main details, which are 
shown on the plans prepared in this connection, and 
which will be explained very fully in the final report. 

The style of navigation proposed is known as the 
‘dam and lock system,’’ with slack water reaches b>- 






French and Pickerel rivers and Lake ileig.. 
lized. From Lake Nipissing, through Page in. 
for a distance of 3% miles, the rou — 
waterway, with the exception of a — 
through which it is located. ~~ ae 


This artificial cut leads into Trou: 
Turtle Lake, the Little Mattawan Rive; Wie 
which is utilized as far as Sand Bay . Gs. 
a distance altogether of 21 miles. Tro: 













































































*See Engineering News, Oct. 3, 1907, p. 371, for pre- 
liminary report on the canal surveys. 


River and the Great Lakes, a distance of 81 miles, the 


: tween structures. The whole is designed on such lin’s referred to above are very deep and ‘a 3 
desirable features was the one connecting 4, to enable boats of large lake size (600 x 60 x 20 ft. of water. 
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FIG 1. MAP AND PROFILE OF THE PROPOSED GEORGIAN BAY SHIP CANAL. 
Georgian Bay, the off-shoot of Lake Huron, with draft) to pass from Lake Huron, through pond after From Sand Bay there is a canal for thr« es to the 
Montreal, via the French, Mattawa and Gitaors pond to Montreal, the head of ocean navigation on the Mattawa River, which river is utilized a as the 
hoe ‘a ; chain weet oa ory the G iz St. Lawrence River. town of Mattawa, a distance of 13 miles, wher 
— = _— re = —_ a aren: see piPureety danas The project is essentially a river and lake canalization canal cut % miles in length makes an entrance 
Bay Ship Canal, detailed study has been concen- scheme, taking advantage of natural channels which for- Ottawa River. 
trated. The surveys are now completed and the tunately can be made to form 80% of the distance from This river, which expands into large and deep lakes 
commission is about ready to make its final re- Georgian Bay to Montreal. in many places, is followed all the way down aye 
port, but pending some further investigation, ROUTE.—(Fig. 1.) Of the 440 miles of projected nav- of Lake of Two Mountains (Oka Lake), a distance of 
what is termed an “interim report” has been igation between the above mentioned points, from 410 293 miles. 
presented which contains a description of the to 420 miles follow the course of some river or lake. From the foot of Lake of Two Mountains to Montrea 
proposed canal and itemized estimates of the For that part of the route from Georgian Bay to the a distance of 25 miles, either the St. Lawrence River or 
height of land separating the watersheds of the Ottawa a branch of the Ottawa River called Riviére des Prairies 


ltilized 


flowing north of thé Island of Montreal, may lx 
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PROFILES OF PRINCIPAL ROUTES FROM THE GREAT LAKES TO MONTREAL. 
(Showing Comparative Distances of the Various Routes.) 
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<5 l nas 5 miles of artificial waterway and 
The f P miles. 

oo e, the canal enters Montreal Harbor 
¥ © By the second route the St. Lawrence 

dag ned at Bout de I’lle, some 11 miles 


boundary of Montreal Harbor, or 17 
city Custom House. 
Fig. 2.) Taking Port Arthur or Fort 
rting point, the distance to Montreal via 
erway, is 934 miles; via Lake Erie and 
sal, 1,216 miles; via Buffalo and Erie 









rk, 1,358 miles; giving a difference in 
ve ojected route of 282 miles as compared 
oe St. Lawrence route, and of 424 miles 
z h the Buffalo-New York route. 
. distance from Fort William to Liverpool 
ie d via New York, we have: 
is he Miles. 
— Liverpool via Georgian Bay canal.. 4,123 
“ ng , Liverpool via New York.......... 4, 
ce of 806 miles in favor of the Georgian 
giving 
- s -Montreal route. 
yee ‘tive distances can be found on the Trans- 
if (Fig. 2) prepared in connection with the 
portato L 
repor 
TIME ' /RANSIT.—This is affected by the length of 
. wan ted nels on the route, where speed has to be 
oabat ] yy the number of lockages and consequent 
Mark lake 
5 ae = 
ro ed 
4A 
‘Minimum ‘Channel Section. 
Through Rock, Weft. 
Minimum Canal Section. 
Through Rock, Dry. 
P Lini Lake 
som! lank Lining 
SL eS 





Minimum Canal Section. 
Through Earth, Dry. 



















water surface as recommended in connection with the 
project. 

Taking into account the 14% miles of obstructions, 
which after removal will leave wide free channels, the 
route may be subdivided as follows, in relation to width: 

Miles. 

Canal cuts, 200 to 300 ft. wide, including necessary 
restrictions at locks..............-.s+.. 
Improved channels, submerged sides, 300 ft. wide.. 66 
Free channels, 300 to 1,000 ft. wide and over...... 346 


The relative length of canals and submerged channels 
may be varied slightly, as it is an open question as to 
the exact point where the one ends and the other begins. 

The sides of all submerged cuts will be shown by piers 
or clusters of piles at suitable distances to indicate the 
channel and to aid vessels in navigating. Along curves 
these piers will be provided with lights, and each differ- 
ent course will be defined by ranges. 

The restricted channels are widened at all bends, and 
conditions for navigation in these restricted parts will 
be as good, it is expected, as on the St. Mary’s River, or 
the St. Clair and Detroit River channels 

The depth of 22 ft. selected for the waterway will 
more than equal the conditions as they exist to-day in 
the channels connecting the waters of the Great Lakes, 
the St. Mary’s River, Hay Lake, St. Clair Flats canal, 
and Detroit River. 

The improvement carried 
out for these lake channels, 
since 1892, contemplated a 
depth of 20 ft. below the 
mean water surfaces as de- 
termined up to that time. 
Since then, however, the pre- 
vailing water levels of Lakes 


2 Huron, St. Clair and Erie 
Ne aes 


. have been almost continu- 
= . ously below the mean stage 
as formerly determined, and 
in consequence the actual 
draft available on account of 
lake fluctuations has been 
only 17 to 19 ft. (Report of 
>, Chief of Engineers, U. S. A., 
a Vol. V., 1907.) 
It has therefore been found 
necessary to increase this 
ENG. News depth, and some of these 
channels are now being deep- 
ened to 21 and 22 ft. in order 
to obtain a safe 20-ft. draft 
at all times. 
The Georgian Bay Ship 














Waterway, therefore, with a 
minimum depth of 22 ft., 
will compare favorably with 



































Standard Flight of 
FIG. 3. STANDARD SECTIONS AND LOCKS ON 


ielays. A close computation of the speed allowable in 
the different stretches, with about three-quarters of an 
hour delay for passage at each lock, gives about 70 hours, 
as time of transit from Georgian Bay to Montreal. 

With the advantage of shorter distance between ter- 
minal harbors, it is computed that the route will be from 
1 to 1% days faster than any other existing water route, 
under present conditions, from the head of the Great 
Lakes to an ocean port, apart from also having an enor- 
mous superiority as to carrying capacity. But as com- 
pared with a possible improved system of St. Lawrence 
canals to a depth of 22 ft., assuming that the number of 
locks would be greatly reduced and some of the chan- 
nels widened, probably no practical benefit in time of 
transit could be claimed, the saving in distance being 
nearly offset by the longer stretches of lake and wide 
river navigation which exist through the Lake Erie and 


Lake Ontario route, where higher speeds would be per- 
missible + 

CHANNELS.—The total length of what may be termed 
canal cutting for the entire route is about 28 miles, by 


the project connecting with the St. Lawrence River above 
Montreal, through Lake St. Louis; and 34 miles, should 


the Riviere des Prairies route be selected. 

The length of submerged channels to be ‘excavated is 
about 6 miles, im stretches of varying lengths. Apart 
from th here is an aggregate of 14% miles of route 
where ictions such as shoals, sharp bends, etc., have 
only to be removed to form very wide channels. 

Theret of the 440 miles constftuting the water- 
way, 108 


es will require excavation work, for locks, 
approach canals, submerged channels, etc., leaving 
332 miles natural river or lake channels, which will 
ot requirc «ny improvement beyond the raising of the 
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any of the channels above mentioned, which govern the 
draft of boats on the Great Lakes. 

The mileage of excavation in canals and channels for 
the route may be subdivided as follows, for each class 
of material encountered: 


DHS win éacleb oon kh athe Coens 25 miles. 
oe rrr or rl errr | iw 
Mixed earth and rock, about........ _ 
58 miles. 
DRY EXCAVATION. | 
SOO nink 666 cob saaecasnaeeksows -18 miles. 
BS o.ccite Sokubictaunsebdstdatete _— 
Mixed earth and rock............... _— 
50 miles. 
PRED. o'xn's > cndne cbadnte dan sas cbcccecie 108 miles. 


This mileage includes all points which are to be 
dredged or excavated, whether canal cuts, submerged 
channels or shoals. A small percentage of the excava- 
tion given as submarine rock work, might possibly be 
done in the dry, and the cost therefore reduced. In the 
estimates, when doubt existed, the rock excavation has 
been invariably classified as wet rock. 

TERMINAL HARBORS.—As the harbor of Montreal 
forms the eastern terminus of the waterway, no special 
provision is made in the estimate for increased terminal 
facilities. By the time the waterway is completed, with 
the works now under construction and the extensive im- 
provements proposed, the harbor will no doubt afford suf- 
ficient dockage facilitics to meet the requirements of the 
increase in traffic contributed by the new route. As 
this traffic develops, facilities will be extended naturally 
as part of the harbor works. 

The western entrance to the waterway on the Georgian 
Bay is formed by French River harbor. As this will 


be only a transit point to and from terminal harbors 
already established, no terminal facilities are required 
other than improvements in certain parts of the en 
trance, and increased aids to navigation These im 
provements are included in the estimate. : 

SUMMIT.—The summit level embraces Lake Talon, the 
Little Mattawan River, Turtle and Trout lakes, their 
present surfaces being raised to elev. 677. Talon Lake 
will be raised 41 ft., and Trout and Turtle about 15 ft. 
above their present level. The locks at both ends of 
the Summit are designed to allow of the large lake thus 
created being lowered to elevation 671 without interfer 
ing with navigation. In fact, besides affording a wide 
and unobstructed route for shipping in transit, the lake 
will have two important duties; to absorb in part the ex- 
cess in floods, and to store the reserves for the months 
of deficient water supply. 

From the careful hydraulic investigations made, the 
available supply from the summit watershed, with the 
storage provided, will be 540 cu. ft. per sec. throughout 


the season of navigation, which will allow of an average 
of 24 passages per day or 5,040 passages for the season. 
As the traffic develops, in the event of this supply 


being insufficient to meet the demand upon the Summit, 
the supply can be augmented by 700 cu. ft. per sec. by 
creating storage reserves at the head of the Amable du 
Fond River, and diverting it from its present outlet 
into the summit lake. This can be accomplished at an 
expenditure of $900,000. 

These two sources of supply will more than meet the 
requirements at the Summit, should the waterway ever 
be worked to its full commercial capacity 

LENGTH OF NAVIGATION SEASON.—From the in- 
vestigations made the opening and closing of navigation 
for the waterway would coincide to the opening and clos- 
ing of ocean navigation for the harbor of Montreal, the 
length of the season being perhaps a few days shorter. 

This would be governed by Lake Nipissing and condi- 
tions at the Summit and the Mattawa reaches, and the 
indications are that an average of 210 days would be 
available. 

LOCKS.—The difference in elevation of 659 ft. between 
Montreal and the summit level, and of 99 ft. between the 
Summit and Georgian Bay is overcome by 27 locks rang 
ing in lift from 5 to 50 ft. By the Riviere des Prairies 
route, how«ver, this number is reduced to 26. 

All locks are designed to be built of concrete. Re- 
garding their size, lake boats have attained a length of 
over 600 ft., and the minimum dimensions of lock cham- 
bers should not be less than 650 ft. in length, by 65 ft 
in width. The estimated cost of the locks is based on 
these dimensions, but in the final report the additional 
cost of building them 800 ft. in length by 75 ft. in 
width, should it be found desirable, will be given. In 
all cases the depth of water on the sills will be 22 ft 
at extreme low stage. (Fig. 3.) 

DAMS.—The navigation scheme requires the building of 
45 dams of various sizes, not including those which will 
be required in connection with a system of storage reser- 
voirs 

Generally, where the quantity of water is much above 
the canal requirements, the rock fill type of dam has 
been adopted. Where, however, it is important to econ- 
omize water for lockages, concrete dams have been de- 
signed. The estimate of cost is based on these types of 
dams, and the stop-log system of regulation sluices has 
been adopted throughout, with the exception of a few lo- 
cations where Stoney sluices are deemed necessary. 

STORAGE.—Intimately connected with the navigation 
scheme is the question of control of the flood waters of 
the Ottawa River. This would be of great benefit to 
navigation as well as to industries along the river de 
pending on water power. It is intended to effect this by 
creating large storage reservoirs, so reghlated that during 
flood season they will retain a portion of the surplus 
waters, which will be gradually released during low water 
periods. This question will be discussed in the report, 
but cannot be closed, as a complete solution of the prob- 
lem will require more extended investigations than it 
has been possible to make so far. 

WATER POWBDRS.—The present plans for the con- 
siruction of the canal entirely alter the genera] features 
of the river. For the purpose of lockage, the falls are 
concentrated, and all of the small rapids obliterated. The 
dams built for navigation purposes, by concentrating the 
fall at one point, eliminate the greatest difficulty in the 
development of the wat:r powers. In addition, the needs 
of navigation require the elimination of extreme high 
water by the construction of a system of storage reser- 
voirs at the upper reaches of the Ottawa River and its 
main tributaries, the water stored to be released at low 
water period, thus increasing the average low flow for 
power purposes. 

The data collected up to date shows that nearly 1,000,- 
000 HP. can be secured along the Ottawa and French 
rivers by the improved method of development. It is 
doubtful if more than 150,000 HP. at minimum flow could 
be developed under present conditions. 

This question of water powers is still being investi- 
gated, as some more data have to be collected. 

It may be mentioned, however, that the Chaudiere 
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TABLE I1.—SUMMARY OF ESTIMATED COST, BY REACHES. 
(Via Lake St. Louis.) 
Dams and 
Mile. Locks. Regulation. Channels. Damages. Totals. 
Montreal Reach ....... Oto 5 $1,000,700 $64,000 $1,352,300 $1,352,000 $3,859,000 
St. Louis Reach...... ‘ i dts 1,093,000 11,070,800 877,000 12,553,000 
Oka Reach......... fe +e ae 83,800 937,300 251,100 2,334,000 
Pointe Fortune Reach.. . 49 ** 1,477,400 1,880,900 140, 3,860,800 
Ottawa Reach .........-. wis inten See 989, 3,750,900 1,221,500 6,169,800 
I I Senet divs rh eden hah 121 929,700 730,400 658, 2,323,800 
Aylmer Reach .......... .122 673,700 2,938,800 1,580,000 5,599,100 
Arnprior Reach. .154 818,200 1,421,400 28,300 2,745,600 
Portage du Fort Reach. 174 919,400 383,900 132,800 2,082,300 
Rocher Fendu Reach. . 187 1,071,800 49,400 8,2 1,481,800 
Coulonge Reach .. .190 1,052,300 2,294,900 4,700 3,940,400 
Pembroke Reach ..... net .209 1,030,800 2,984,500 175,300 4,400,200 
Des Joachims Reach...... wav uae 1,419,123 1,198,365 20,200 2,725,583 
Rocher Capitaine Reach... 284 2,028,428 1,394,089 PHT F 3,917,900 
Deux Riviéres Reach. p=! 965,058 870,516 182,400 2,470,421 
Mattawa Reach ‘ 874,357 321,087 138,760 1,505,525 
Plain Chant Reach. 1,055. 131,778 ase 1,453,592 
Les Epines Reach..... 1,035,528 253,063 1,379,940 
Lower Paresseux Reach 1,825,642 RS eee 2,523,136 
Summit Reach ........ 2,659,852 5, 079 20,000 8,373,467 
Nipissing Reach ....... ' 810,306 2,147,732 263,010 3,302,267 
Five Mile Rapid Reach. son * 932,306 2" eee "dees 3,162,853 
%ickerel Rapid Reach .403 “* 442 1,440,020 4,517, 678 330,000 6,511,624 
$26,977,926 $6,05 067, 533 3 $48, 706,379 $6,883,870 $88,626,108 
55% To 

Construction of locks, dams, channels, piers, ligh ting, } + 5 Sk d er eGES sueedene's $88,626,108 

Contingencies, engineering, administration, RTI Cs oie Bia eh are ae eo 8,862,892 

Storage of flood waters and regulation basins, SURRNN, UE: © nase aswees éntcaes 2,200,000 

PN oa, svn bP nc chs bu ade bebe COREADL Dh aCe ic bins 50SSENS ab kk cae oa ewnee $99,489,000 

Peaiied at TE Us 6 0. iis a dihoes 05:02 Be dene ens sitio aveddinens san wen $900, 


powers are interfered with by, the project. In the 
case of undeveloped water powers which are destroyed, 
and which have been leased or sold by the Ontario or 
Quebec governments, a certain sum has been placed in 
the estimate to cover possible claims. No doubt, in many 
cases, it will be possible to compensate the claimants 
by giving them power privileges at some of the dams 
built in connection with the project. 

The final report will give all the information available 
regarding this question 

DAMAGES.—On several of the reaches considerable land 
will be flooded permanently. Most of this land is now 
every year inundated from four to six weeks. The area 
so flooded has been computed for each reach, and the 
amount to be paid, included in the estimate at a fair 
value per acre. In the case of damage to buildings, the 
cost of their removal to higher ground or purchase has 
been considered and provided for. 

CONSTRUCTION.—A careful analysis of the work to be 
performed shows that it would take from three to five 
years to develop all contracts and place the whole 
route under active construction. Some of the sections 
where heavy submarine excavation is encountered would 
require at least five years to complete, under the best 
conditions of labor and equipment. It may be fairly 
stated, therefore, that a period of ten years from incep- 
tion, would be necessary to open the waterway to navi- 
gation. This would mean an average expenditure of 
about $10,000,000 per year. 

UNIT PRICES.—For the various items that appear in 
the estimate of cost, the prices were adopted after care- 
ful consideration, and they conform generally to the 
prices paid by the department for similar work. These 
prices have been altered, where necessary, to meet special 
conditions of location and character of the work to be 
performed. 


not 


Respectfully submitted, 


A. ST. LAURENT, 
Asst. Chief Engineer and Engineer-in-Charge. 
Cc. R. COUTLEE, 
District Engineer. 
Ss. J. CHAPLEAU, 
District Engineer. 
Approved, 


ENGENE YD. LAFLEUR, 


Chief Engineer. 





As noted in the above the canal is divided into 
23 reaches, for each one of which a separate es- 
timate has been made. However, it will be suffi- 
cient to give here the two summarized estimates 
for the alternative projects. 


TABLE I. 
Route A. 

Via Montreal, Lake St. Louis, Ste. Anne de Bellevue, 
Ottawa, Rocher Fendu channel, Coulonge, Pembroke, Des 
Poachims, Mattawa, Talon Lake, North Bay, Lake Nip- 
issing and French River. 


Locks, dams, channels, piers, lighting, dam- 


QO a a cies tes Beacas 6h 46k ach andtaganen $88,626, 108 
Contingencies, engineering, administration, 

rr a err er 8,862,892 
enna of flood waters, regulation basins, 

CIN i 3s hn 85 he 604s a daweers 200,000 

WOU Wikwwess anv en Veaduns sel vehe barks $99,689,000 

Feeder at Summit, when required.......... $900,000 

Route B. 


Same as Route A, excepting that Riviere des Prairies, 
north of Montreal Island, is followed instead of Lake 
St. Louis and St. Lawrence River above Montreal. 


ar aren, channels, piers, lighting, dam- 


OES EE oe Ee EE rey Tee $83,354,508 
Contingenciee engineering, administration, 

WN WEE SERS Cs cp ee COPE passe th aawedeec 8,335,492 
Storage of. flood waters, regulation basins 

SUPNNRE, GRGs soo 6 kk vac aeepicencsensend 2,200,000 

WE «tem ide nacaeees-0eeu hee keen oe $93,890,000 

Feeder at Summit, when required.......... ,000 


Note.—Land damages are partly covered by estimation 
and partly by contingencies. In most cases of unde- 
veloped water powers, it has been assumed that owners 
could be compensated by being granted power privileges 
at nearest dam. Cost of damages, at best, cannot be well 
defined. In ten years from now, it is likely that damages 
to pay would be much larger, as conditions on the river 
would be much more involved. This amount cannot be 
well foreseen. It might be larger than estimated by 
one or two millions according to conditions at the time 
of construction and legal view taken of some of the 
claims. 
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The cost of ‘Route tabulated under the 














TABLE III.—SUMMARY OF ESTIMATE OF COST, BY ITEMS. 
Route A. 
Description. Geet. Unit prices. Cost. 
Rock excavation, submarine ...........-s0sse008 cu. yds. $1,50, $3.00 and $3.50 $23,982,780 
Rock excavation, Fy. ........cccsccccscoseccss sata 18 bry 4% $1.00 and $1.50 19,587,750 
Earth excavation, dredging. ..........eeesececees 5 8,935, 67 20, 25, 30 and 35 cts. 2,140,073 
Barth qmenvatiody GFF . 6600860 cn tcce ss reveseues 2 ews ‘ 20, 30, 35 and 45 cts. 3,223,690 
Concrete in dams, locks and entrance piers...... a ,f $7.50 13,810,493 
Concrete in dams, second class........-....see++ page 2? 60 698 4.50 273,700 
Granite Masonry in locks..............s-seee08 ils Beit 2474 50.00 123,700 
Rock fill work (dams, embankments and behind 
Cribs and. walle). ....cscesssnrcrsesecccececs cee 7,880,652 0.50 3,940,337 
Rock fill work parep and borrow pit).......... at 510,088 1.00 510,088 
SE Rae ee eee oe 114,300 2.00 y 
Earth fill (dams, embankments and back of walls)“ “ 3,770,078 5, 10, 15, 25, 40, 50 and 60 cts. 984,229 
See ee ee tre Oe “ 1,910,102 $3.00 and $3.50 6,191,405 
Timber mattress Fae tes ts 84,585 $1.35 114,186 
Stop-logs, regulating works “and ‘machinery... od Oe wn ke Eee oe 2 kites <06.604SRs OM Ew EE Oy AER ee ee ba een 1, ,680 
MIGNNORORUIR : <6n6 5-606 c0ds os s0edceoariadddnsavnwatbaedsts re pahenedssusnesnds .A ep eieA ieee ash c nee 354,976 
Eek mates CmRelD <onin cc ncv new csaeecatesed denamesese ns’ (ancecs nets se cal yses seaseuuns Eee eseener tant 2,610, 106 
Moawipment OME POWER. occ os ce ccciemecnccoccecscsth wes sss be esestosw¥s oeseneelak¥e sy sheast See sh he 875, 
ON ee. ee eee rey et OP err ets rere yn eee ca etme 1,462,882 
Edebthowmnen, Guide Blere, RUIN’, 20.006 ocess cdnen odes cs sh.go ances ec ehe gees cake dcebeWeueeee Pebne ses 879,734 
Damages to land and water supply powers, drainage, rail- 
way and highway GiwetGlees, Me. o..0. sc ccecccccscepiicees esdnccccuenbecsucnseveesesseaebecnew 5,482,340 
TOtas concn cay s06 pw ws widvekacbakd lah she and tte Ra bekees Vode eee $88,626,108 
Contingencies, engineering, administration, say 107% ............ cece cccccceeeesscercucces 8,862, 
Storage of flood waters, regulation basins, telephones, e€tC...... 2.2... cece cece eee eeeeeeeeee 2,200,000 
Weta . . . caceounecdue demniodaa ens cab cquabeseiess tins 60ee ioe s+eeenl ea pike ane ieee $99,689,000- 
Feeder at Summit, whem reqelred..o. cc vccccccdve ceccsccnvcvsntcnsrcnudseceaeavecsssbisewe bee $900, 





various reaches is given in Table 
various items in Table III. 

In Fig. 3 is given the various 
canal and the plan layout of the :-: 





Tests of Piers Built of Sand-| 
and Common Brick.* 


By H. H. SCOFIELD.+ 
The material for this pap<r was taken 
six seniors in the School of Civil Engin« 
University in 1906 and 1907.t The tes: 
the laboratory for testing materials, and 
prepared under the direction of Profs. \ 
W. K. Hatt. The tests extended ove; 
school years and consisted of the care! 
storage and testing of 32 brick piers o; 
Minor tests were also made of the str 
dividual bricks and of the mortar from 
were made. 


The piers were built by an expert bric} 


methods as nearly as possible representins 
tice. Each pier was firished at each en 
cement mortar cap 3 ins. thick. Ths 
served the purpose of giving square, 
bearing surfaces in the testing machin 
even distribution of the load over the . 
the pier. The piers, which were about 
12 ins. square, were made up of courses 
to a course. 


The mortar used was common lime morta 


1 to 3%, and was laid approximately \, 


voids were carefully filled with mortar so 
Each individual bri 
in water before being laid, so that it wou 
Samples of th: 
taken from the various piers as they wer 


pier was a solid mass. 
water from the mortar. 


molded into test pieces for later tests 
compression. 


Some of both kinds of piers were stored 
December, 
A part of both kinds wer 


exposed to all weathers from 
spring of 1907. 


: 


Ww 


in 


I 


the laboratory and were thus protected fro 


treme changes of temperature and moistur« 


of the individual brick were also stored unde: 
conditions for later tests in flexure and com; 


The piers were tested in compression in 
They were bedded 


Riehle testing machine. 


=n 


chine in plaster of paris, which was allowed 


before tests were begun. Pressure was 


the pier through a universal spherical pr: 


thus insuring axial loading and an even distribution « 
Readings were taken of the load at th 


load, 


served crack of the specimen and of the maximu 


the pier would stand. 
compression of a length of 3 ft. 


tests of full-sized specimens. 
proximately 24% x 4 x 8% ins. 
mortar was obtained from tests of 2-in. 


Readings were also taken 
of the colun 
The strength of the individual brick was obta 
The size of brick 
The strength 
cubes in 


pression and of 1-in. square briquettes in tensior 


[The general results are shown in the 


panying table, compiled from the tabi: 


with the paper.—Ed.] 


TESTS OF SAND-LIME AND COMMON BRI 


1.—Compression Tests on Brick Piers 
Sand-Lime 


Bricks, tons 
, per sq. ft. 
lt 


Age about 60 days. Cr 
Piers exposed to weather..... 14.6 
Piers not exposed............ 12.2 

Age about 450 days. 

Piers exposed to weather..... 
Piers not exposed.. 


Cross-bend- 


ing: Mod. of 
rupture, lbs. 


per sq. in. 


Oe 
Sand- Com- 


lime. mon. 
Bricks exposed to weather... 231 788 
Bricks not exposed . 334 818 


3.—Tests of Mortar. 
The lime mortar used (1:3%), 


Max. 
19.9 
24.2 


23.7 7 
25.9 


2.—Tests of Individual Bricks. 


accom- 


first ot 


m load 


of th 


ed from 


ym 


was ap 


of the 


‘1K 


mmon 


Bricks, tons 


pe 


with an aver 


55 days, showed a tensile strength of 39.7 !bs 
and a compressive strength of 321 lbs. per sq 





AN ARCHITECT’S LICENSE BILL is pen 


the Indiana state legislature. 


architects and plumbers after examination 


mission to be appointed by the Governor. 


cation fee is fixed in the bill. 





It provides fo: 
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“*Abstract of a oe 5 presented at the annu 
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tons 
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EE ‘ 
The Theory Eccentrically-Loaded Colum ns, 
including ¢! influence of Shear Distortion. 
‘ENRY S. PRICHARD.* 
the evident desire and urgent 
rs for additional information re- 
iumns, the Government authori- 
a series of tests. As the ca- 


In respo! 
nee d of e! 


garding st 


wr a sting-machine to be used is only 
eee will not be possible to establish 
_ . for even moderately large col- 
aaa * ver benefit engineers will derive 
wats thes = must be largely through the in- 
ae affor nto the laws which determine the 
preter hehavior of members in compres- 
ge the preliminary program outlined 
by the ttee of engineers who are advising 
mn COTE nt, the series of tests will afford 
a excell pportunity to verify the theory of 
columns far as it has been developed, and 
the the confirmed by the tests, will in 
turn $0 ement the experiments as to give 
their the widest possible application. 
For this son it is deemed advisable to call 
ttention the theory of eccentrically loaded 
olumns improve it by including the in- 
ayence of Shear on deflection; to develop it 
aaliar by making the analysis of the effect of 
entricity general for a combination of any 
peventricity at one end with any eccentricity at 
the other (instead of restricting it to the case of 
a ial eccentricity at both ends on the same side 
¢ the ax to extend it by including an analysis 
¢ shear columns; and to give the particular 
results f some special cases. 
The influence of shear on deflection, and 
through deflection on strength, is quite import- 
: in very short columns with very weak lat- 
ice, but in ordinary cases such influence is small 
nd the chief advantage of including it in the 
inalysis is to make this fact evident. The 


nalysis is so made that the influence of shear 
n deflection can readily be omitted from the 

tical equations whenever it appears to be 
egligible 

PROBLEM 1: To find the deflection due to 
bending moment of a given point A in the axis 
‘a beam or column of constant cross-section, 

th reference to a line which is tangent to the 
‘xis at a second point B. 
Let Ai = the deflection due to bending moment. 
m-==the distance from point A to any point 
C in the axis between A and B. 
ro= the distance from the axis of the beam 
or column to any fiber of the cross- 
section C. 

M-=the bending moment at the cross-sec- 
tion 0. 

I=the moment of inertia of the cross- 
section C€. 

E= the modulus of elasticity of the material. 

m=-the moment of the area of the moment 
diagram between the given points, 
about the point whose deflection is 
sought, 

From the theory of flexure we know that the 
stress intensity at any fiber of cross-section C is 
Mev’. The elongation or compression of this 
fiber on the small length da: is: 


dx, Me, 
El 

If the bending in the beam extends from B to 
C only, the point A, whose deflection is sought, 
will be shifted from its original position A: 
(Fig. 1) to Ax. If, however, the small additional 
‘ength dm: at O also bends, point A will move to 
position As, and the angle included between suc- 
cessive positions of the axis will be the same as 
the an included between successive cross- 
séction From similar triangles the deflection 
4: ds duc only to the piece di: is found to be 


and by s imming this expression for all the pieces 


iz comp sing the entire length B A the whole de- 
fection |< obtained: 


"156 F-ick Building, Pittsburg, Pa. 


a Max dx m 
a= =— (1) 
EI El 

The value of A: given by eq. (1) is in reality 
measured on a curved line, but for most cases 
in practice the curve is so slight that the de- 
flection may be considered as measured perpen- 
dicular to the tangent. 

PROBLEM 2: To find the deflection due to 
shear in a beam or column of constant cross- 
section with reference to a line joining points of 
no bending moment. 

Bending in any part of a beam causes a change 
in the direction of the axis which is sustained 
through succeeding portions of the beam, as 
shown in Fig. 1, but the shear in any part, while 
it causes an offset in the axis, does not change the 
Slope of the axis except in that part itself, as 
shown by the full lines in Fig. 2. (The broken 
lines show the deflection from bending moment 
alone.) This is evident from the fact that shear 
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between successive cross-sections, while it causes 
distortion of the intermediary material, does 
not alter their inclination. 

Between points of zero bending moment the 
inclination of the axis of a beam or column 
under the action of shear will ‘alter at each cross- 
section where the shear alters, as indicated in 
Fig. 3. 

Let S = the shear, 

Ye=the deflection due to shear, measured 
from a line joining points of no bend- 
ing moment, 

t= the deflection due to a shear of unity in 
a length of unity, 

#= distance from a point of zero bending 
moment as an origin, to the cross 
section whose shear-deflection is fz. 

Then the following relations hold: 


aM = 8 daz. 

dys = St de. 
For ¢ = 0, M = 0 and yz = 0, hence, integrating, 
ge == t Mi. occ e se as emneeuhs sackveseatn 


PROBLEM 3: To find the deflection of a beam 
or a column of constant cross-section with refer- 


ence to a line through points of no moment when 
the diagram of moments is a sinusoid. 
Let the bending-moment deflection. 
Ve the shear deflection. 
u th + We the total deflection of any point 
(D, Fig. 4), with reference to a line 
through points of no bending moment. 
a the distance of point J) from point of no 
bending moment. 


h the distance from point of no moment 
to point of maximum moment (C, 
Fig. 4). 


As the moment diagram is a sinusoid, the mo- 
ment at any point D is 


wT 1 
M Munax Sin ( ) 
2 &h 


The area of the moment diagram between C 
and PD is 


af wr e@ Zh 
25 M ings sin -- Jas VM nas COS ( ) 
\2 h 4 


j \2 h T 
If we again call m the moment of that part 
vf the moment diagram between JD and point of 
maximum moment C about the point D as center 
of moments, the variation of m for a smal! shift 
of point D equals area C D multiplied by dv, or 


w 2 2h 
dm M,,, COs da 
Zh wT 


and by summing this for the entire distance C D 
the value of m is found 


w z\ 2h 
Mm s M , CO8 ( ) d 
: Zh 7 


w a 4h 
Menax | 1 sin( ) : 
2h! 


T 


For 2 0, the value of A: obtained by sub- 
Stituting the value of m in eq. (1) is the deflec- 
tion from the tangent at C, which is equal to the 
maximum value of ¥:; measured upward from the 
base as in Fig. 4. For any other value of a, 
Wi is the difference between this maximum ordi- 
nate and the value of A: for that point; in other 
words the bending-moment deflection is 


Ww 2 th 
y) ) a sin( ) (3) 
2 hA/w El 
From eq. (2) the shear deftection is found to be 
ez 
Y2 Max 3in (< —} t (4) 
2h 


Therefore the total deflection is 


wx th \ 
y Y1 + yo = Max sn ( ~)( — + t) (5) 
Zh we El 


In this case the curve of deflection, that is the 
elastic line, is similar to the curve of moments. 
As this is not a general characteristic of the 
elastic line, if in any particular problem we find 
that the curve of deflection of a beam or column 
of constant cross-section is similar to the curve 
of moments, this fact proves that both curves 
are sinusoids. 

PROBLEM 4: To determine the conditions of 
stability in a centrally loaded ideal column of 
constant cross-section with pivoted ends. 

Such columns do not actually exist, but an 
analysis of their stability is a convenient pre- 
liminary to further study. 

Let p the load per unit of cross-section, 
A the cross-sectional area, 
r the radius of gyration of the section, 
x the distance to any point in the axis 
from a point of no moment (whether 
pivot or point of contraflexure), meas- 
ured parallel to the line of thrust, 
y the deviation of the axis from the line 
‘ f thrust. In a centrally loaded col- 
umn this is the deflection, as in’ Fig. 5. 
The moment may be expressed as 
M=pAy, 
which shows that the curves of deflection and 
moments are similar, and hence are sinusoids, as 
explained in connection with eq. (5). The formulas 
of Problem 3 are therefore applicable. Substituting 


x £ 
Ar? for I and p A y for Muse. sin ( aoe :] 
2h 


janet ae 
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in eq. (5) and solving for p, 
wr KE 


(6) 
4 A? 
+wKAt 
r? 
This is Euler’s formula modified to include the 
influence of shear on stability, as seen by putting 
it in the form: 


wr EAt 

— (7) 
ip 4 

Whatever deflection is assumed, the same value 
for p results. Hence the load which will hold a 
centrally loaded ideal column in equilibrium in 
one deflected position will hold it in equilibrium 
in any deflected position within the elastic 
limit. This is termed a state of indifferent 
equilibrium. Under a larger load the column 
would fail; under a smaller load it would 
straighten. 

Eq. (7) shows that for each cross-section and 
for each possible centrally applied load within the 
elastic limit there is a certain limiting length 
between pivots or points of no moment (2 h), 
below which, if the conditions are ideal, there 
can be no deflection, and beyond which the col- 
umn will buckle. 

While these conclusions as to limiting 
load and length can be approximately sus- 
tained by very careful laboratory tests, 
they are not in accord with ordinary ex- 
: perience for the reason that the depart- 
. ures from ideal conditions which inevit- 
‘ ably occur in practice cause columns to 
y behave in a radically different manner. 

In practice, loads on columns are some- 
times applied with intentional eccentric- 
ity, and always with some unintentional 
eccentricity in reference to the axis of the 
column. Moreover, the true axis is not 
perfectly straight. However, for deter- 
mining the deflection and the maximum 
longitudinal stresses (but not the shears) 
the effect of initial curves or kinks in the 
axis can be approximated by assuming 
the column to have a straight axis and 
Fig.5. the load to be applied with a certain 
equivalent eccentricity. Thus- the problem may 
be reduced to the case of a straight column un- 
der eccentrically applied load. 

It will be shown in what follows that an 
analysis of eccentrically loaded ideal columns 
can be based on the elastic line of the centrally 
loaded column. The chief difficulty in dealing 
with the problem is not one of theory, but lies 
in the fact that the unintentional eccentricity de- 
pends on variable and uncertain conditions of 
practice. The assumptions which should be made 
in this regard are matters for investigation, ex- 
periment, experience and judgment. 

If instead of a single centrally loaded column a 
continuous line of equal centrally loaded columns 
is conceived as held in deflected position, as in 
Fig. 6, the pivots will be points of contraflexure, 
and the condition of the successive columns will 
differ only as regards the direction of the deflec- 
tion, which will alternate from one side of the 
line of thrust to the other. By selecting a suit- 
able portion of this multiple column, it is pos- 
sible to duplicate exactly the conditions as to 
stress, shear and deviation of axis from line of 
thrust, of any eccentrically loaded column, 
whether the eccentricity be at one or both ends, 
or whether it be on the same or opposite sides of 
the axis. 

PROBLEM 5: To determine the relations be- 
tween the load, stresses and deflections in the 
general case of an eccentrically loaded column 
of constant cross-section; the load may be ap- 
plied eccentrically at one or both ends of the 
column and on the same or opposite sides of the 
axis, as in Figs 7a-d. 

Let v = the distance from the axis to the outer 
fiber of the cross-section. 
€ =the eccentricity or ordinate of a known 
point in the axis, measured from the 
line of thrust. 
uw =the distance of this known point from a 
point of contraflexure, measured paral- 
lel to the line of thrust. 


ae 
h r nd 








i =the angle between the line of thrust and 
the axis of the column in its un- 
strained state. 

G the perpendicular distance, at a point of 
contraflexure, from the line of thrust 
to the axis of the column in its un- 
strained state. 

f the stress in the outer fiber at any 
cross-section. 

A=the deflection perpendicular to the line 
of thrust of any point in the axis of 
a column with reference to the position 
of the said point when the column was 
unstrained. 

D-=the deviation of the axis from the line 
of thrust at point of maximum mo- 
ment in a continuous line of centrally 
loaded columns (== Ymax.). 

As the elastic line is a sinusoid, the conditions 
sketched in Fig. 7 show that 


wx 
sin ( ) 
2% 


= (8) 


u 
of —— 
2h 
Hence 


e ar u 
Yes D = =ecosec {— — (9) 


wv U 2h; 
sin (= ~) 
2h 


From the theory of flexure, the stress in the 
outer fiber from bending is Mv/Ar? = pyv/r’, from 
which the total stress in the outer fiber is 


ayr 








pyr 
f = pt —_——— (10) 
r. 
By referring to Fig. 7 it will be seen that 
A=ytGtertani (11) 


From these general equations (8, 9, 10 and 11) 
any special case can be developed. The one 
which follows is chosen on account of its import- 
ance and to connect this analysis with those of 
other authors. 

PROBLEM 6: To determine the relations be- 
tween the load, stresses and deflections in a col- 
umn of constant cross-section when the load is 
applied to each end with equal eccentricity and 
on the same side of the line of thrust (Fig. 7a). 

Let / the length of the column; then 

l 
u=h—— (12) 


which, substituted in eq. () gives 


w h—Ili2 wk oN 
D=ecosec! — —— )- esece{—-—) (13) 


. 2 h 


For this case @ e and tani 0; hence 
aged 
Snax = € SEC BOE! Pats (14) 
2 2h 


The maximum compression is, by eq. (10), 


pev w it 
' oe Pp + oe en sec Sy tye (15) 


r 2: 28 
and the load in terms of the maximum stress is 
Saas 
p= —-——_— —-- (16) 





ev wr iil 
1 + “seo (~. 
r? 224 


If the value of hf is taken from eq. (7), after 
first omitting the influence of the shear by taking 
t = 0, and substituted in eq. (16), it gives 


f 





p= =e (16a) 

ev l Pp 

1 + —— sec —— Y — 

r 2r E 
This equation (16a) was given by Mr. Marston 
in his discussion of Prof. Cain’s paper “Theory 
of the Ideal Column,”’* and has been independ- 
ently developed by other authors. A close ap- 
proximation was given by Prof. Cain in July, 
1887,7 and similar approximations have been de- 

vised by others. 


*Trans. Am. Soc. C. E., June, 1897, Vol. XXXIX., p. 
108. 
Journal of the Franklin Institute, July, 1887. 














PROBLEM 7: To determine th: . 

eccentrically loaded column of «., —— 

section. The load may be applied 
at one or both ends of the colum, 
same or opposite side of the axis. 

Let S =the transverse shear at a 
tion. 

Se == the transverse shear at 
whose ordinate is € an. 

Sm = the transverse shear at a 
traflexure. 

a =the angle which a tangent 
axis at any point ma 
line of thrust. 

d 7 
Tana= — « = - = co ( . 


dx 2h 
The direct compression in the colu 
The shear S; therefore, is 


S = direct compression x sin a 


Pp 


and inserting the above value of tan 


pa ax D wa 
S Egbert ee. (17) 
Zh 2h - 


From this equation it appears that 
of shears is a curve of cosines, Th: 
shear, therefore, occurs where & is ze, 
a point of contraflexure, so that 

pAnrD 
Ss, = —. 
2h 

The shear at any other point (u, €) in terms of 
its own coordinates (independently of » and J) 
is found from eq. (17) by putting & equal to y 
and eliminating D by substituting its value as 
given by eq. (9); then 


pArne wT uU 
Se =————— 605 (1s) 
2h 2 2 


PROBLEM 8: To determine the stresses. shears 





and deflections when part of the cross-sectional 
area has a lower modulus of elasticity than the 
rest. 

Some authorities claim (and judging from spe- 


cial tests it is probably a fact) that 
the true modulus of elasticity of steel 
is an almost constant quantity, even 
for different grades, although the ex- 
tensions and compressions recorded in 
ordinary tests indicate a wide range. 
Unfortunately, however, the shorten- 
ing of material in compression under 
the first application of the load is 
sometimes much greater than indicated 
by the “true modulus,” even under 
stress intensities well within the yield 
point, and this greater shortening af- 
fects the stiffness of the column, es- 
pecially if it is greater in one leaf or 
side of the column than in the other 

While it is highly probable, 4s 
claimed, that the true modulus would 
Obtain the second time the material is 
strained, it is not certain that a col- 
umn designed for perfect but actually 
having defective elasticity will survive 
the first application of the maximum 
load, and, if it does survive, it may 
have a permanent deflection to weaken 





its resistance to subsequent loads. It 

is wise, therefore, to consider ‘he pos- 

sibility of a lower modulus in one side 

or leaf than in the other. PF: Fid- 

pA- ler, in discussing this matter i» 4 0 

i per on the Practical Strengt) Col- 

Fig.6. umns before the Institution Civil 

Engineers in 1886, adopted a range from 25 to 

29 millions for the modulus of wrought |: Bs- 

tensive experiments in this regard aré lesid- 
eratum. 

The following means of allowing for vari- 
ations in elasticity may occasionally b« ful. 

Suppose a part of the cross-section, a hh, 

has the modulus of elasticity H:, differ’ ‘rom 

the modulus £ pertaiwing to the rest of ‘» wt 

hy 


Consider the area a: replace’ 
. 


section. 
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eae th a modulus of elasticity E like 
vor oo column. With this altered area 
the rest ‘ 


ine position of the neutral axis, mo- 
et f ia, radius of gyration, stresses, 


~ ; ‘ections as for an ordinary column 
ere <« material, but multiply the stress 
a am nsities obtained in the substituted 
= factor E:/E to obtain the inten- 
nrg -pess and shear in the actual area. 
ny intensity in the actual area is 
* pare value f, the limiting stress inten- 
oye , bstituted area should be f E/F:. 

ap ow 9: To determine the deflections, 
stresses shears when the load is centrally 
applied ends of a column of constant cross- 
section h, in its unstrained state, has its 
axis sli curved to a sinusoid with ordinates 
varying f zero at the ends to @e at the center. 
For tl conditions the length of the column, 
I, is equa! to 2h 

For convenience, let g, which may be termed 


a factor of buckling, be substituted for p, and 
lfor 2h q. (6), that is, 


we E 
= —————— — 19 
q (19) 
—+mEAt 
r 
By a process of reasoning similar to that em- 
ployed in solving previous problems it can be 
shown thal the elastic line is a sinusoid and the 
following equations can be developed: 
Pp 
Avex ™ Ce — (20) 
¢~-? 
For maximum compression, 
pecv Pp 
f_, =p+———j t+ —— (21) 
r q— P 
pAre, p 
Sn = re ek ae i+ -——— (22) 
l q—P ; 


While the foregoing analysis, by recognizing 
the influence of shear, rests on a more refined 


pA pA 


foresee on 





---O - OK---- St -- fe —- Te 





pA 
(a) (c) (a) 





Fig.7. 
ind is more comprehensive in its scope, 
than other analyses with which the writer is 
familiar, it is in harmony with the work of those 
who during the last twenty-five years have 
abandoned the false trail made by Tredgold, 
Gordon and Rankine, and have made a fresh 
Start from the classic formula which Euler pre- 
Sented io the Berlin Academy in 1759. The 


basis, 


Mathematical analyses of this school of investi- 
Sators have disappointed the vain hopes of those 
ae desire a simple universal formula by which 
the str 


eth of any column can be accurately 
determid when its length, cross-section and 


details of its end connections are known, but 
they have helped to demonstrate the fact that 
the very nature of the problem involves con- 
siderable uncertainty in most of the cases which 
arise in practice. Further, to the engineer who 
can form a sound judgment as to the imper- 
fections in material, workmanship and construc- 
tion to be expected in practice, these analyses 
of themselves furnish a guide for designing 
columns which leads to better and safer results 
than a blind following of tests. 

While the critical equations in the above 
analysis may occasionally be of direct use in 
analyzing very important or unusual cases, they 
are too complicated for direct application in or- 
dinary practice. They can be made very useful, 
however, in indicating laws in a practical way 
by applying them to series of hypothetical col 
umns varying progressively with regard to cer- 
tain conditions, and the results obtained, in con- 
nection with the results of tests, can be made 
the basis for examining existing, or, if, desirable, 
in devising new simple rules for ordinary cases. 
A study of good column practice in the light of 
theory, tests and experience is reserved for a 
Tuture occasion. 


Street Railways vs. People.* 


By SAMUEL H. BARKER.}+ 
“Set the table over again.”’ That was the succinct and 
meaning answer of Peter A. B. Widener, when asked in 
the early days of the Philadelphia Rapid Transit Co. 
how the promoters could escape paying up in full on the 
$30,000,000 of stock, which had been issued 10% paid. 
But the easy scheme contemplated for reaping profits 
and then shifting to others responsibility for assessments 
has failed to work out as intended. The explanation is 
simple. After participating in many carefully prepared 
feasts, the invited guests—otherwise investors—have 
finally declined to come to further repasts. 
This applies generally. Now there has befallen in 
many of the big cities of the United States the trouble 





which is entailed by the breaking down of any system, . 


even though it be a vicious one. The public is suffering 
from want of adequate and good street railway trans- 
portation. This is true in many cities, while in some 
the situation is intolerable. 

Prospective earnings of street railways have been dis- 
counted to the immense profit of a comparatively few pro- 
moter-capitalists. In this system of gathering up small 
properties and then merging them, at enhanced valua- 
tions, into new companies, no one man has been more 
proficient than Mr. Widener. While the idea did not orig- 
inate with him, but with William H. Kemble, now many 
years dead, Peter A. B. Widener, long intimately asso- 
ciated with William L. Elkins, has been apt in putting 
it to practical use. Thomas F. Ryan and others have 
been mere followers. The system of exploiting the pub- 
lic through the ready and long-bearing medium of street 
railway transportation, made hugely profitable by mo- 
nopoly-conferring franchises, must be regarded as a Phil- 
adelphia product. 

Right here, understand that street railway capitaliza- 
tion and management upon lines which have now led to 
trouble, if not actual disaster, did not always nor in- 
variably contemplate a fraud upon investors. The old 
horse cars earned big profits. Electric railways prom- 
ised, and, in fact, have yielded, far greater returns.{ 
Upon this theory and a calculated increase in population 
relied upon to expand traffic, was based the since heavily 
overworked and frequently abused scheme of recapitaliz- 
ing street railway properties at intervals of a few years. 

When electricity came to supplant horse power, street 
railway interests, acting largely in the dark, and, as it 
has been proved, in real ignorance, thought to earn dol- 
lars instead of cents. They did not know the cost of 
street railway operation and maintenance with electricity 
as power, but they did understand and exploit to the 
limit, the possibilities of creating and selling stocks and 
bonds. As promoters, these organizers of street railway 
companies. knew their business and profited hugely. As 
practical street railway managers they have abundantly 
demonstrated themselves utter failures. 

Before electricity had been many years in use evidence 
began to accumulate tjat street railway interests had 
miscalculated. The greatly quicker service had vastly in- 
creased traffic and largely extended the area of popu- 
lation. Time, not feet, measures the distance people can 
live from their daily work. Longer rides, which the 
electric railways first encouraged as a sure way to de- 
velop traffic, obviously resulted in lowering the average 
per mile fare. Transfers were freely granted, also upon 


*From an address before the Wharton School of Fi- 
nance and Commerce of the University of Pennsylvania. 

+Financial Editor of the Philadelphia ‘“‘North American.”’ 

{tGreater returns per mile of road, but the profits on the 
capital actually invested have often been less.—Ed. Eng. 
News.] 


the theory that anything which would stimulate travel 
must result in benefit to the transportation company 

Then it was found that for economy of operation the 
small cars and light tracks first provided had to b> re 
placed by larger and heavier types Some shrewd 
managers saw what confronted the electric railways and 
met the situation both intelligently and honestly. They 
saw that to kcep on capitalizing new expenditures, made 
essentially to replace an obsolete system, meant financia! 
ruin in the end 

Among the first to appreciate this, and the first to have 
the courage to put into effect a systcm of street railway 
accounting which squares with financial honesty, was C. 
G. Goodrich, Vice-President of the Twin City Rapid 
Transit Co., of St. Paul and Minneapolis The example 
of this company, set ten years ago, is now forcing itself 
on the American Street & Interurban Railways Associa- 
tion. The fast and loose methods of accounting which 
have been in vogue with street railways, and used in a 
forlorn attempt to bolster up excessive capitalizations and 
to produce book profits large enough to meet exorbitant 
rentals and guarantees, must 
system. 


be discarded for an honest 
What the Twin City Rapid Transit Co. has done has 
system since 1897 without 
adding materially to its capital account. This policy has 
kept fixed charges low, these aggregating in fact only 
15% of the gross earnings. With the Philadelphia Rapid 
Transit Co., whose fixed charges and guaranteed rentals 
reach a maximum figure, about 43% of the gross earnings 
are required to meet the fixed charges 

With its moderate 


been to replace its entire 


fixed charges the Twin City Rapid 
able to charge to current operating 
cost all expenditures for maintenance and renewals, and 
also to provide a depreciation fund which will pay for 
ultimate replacements of power plant and other equip- 
ment. Besides all this the company pays full dividends 
on both its preferred and common stock. 


Transit Co. is easily 


This true policy in electric railway management and 
its comfortable results are exceptional. The promoter 
interests, as might be expected, took the easier course, 
adopted the ‘‘set the table over again’’ plan, and made 
hew companies to guarantee those previously organ- 
ized, conveniently forgetting the difference between 
earnings and capital 

Now, all at once, from one end of the country to the 
other, has come the day of reckoning Street railway 
companies must meet the difficult, and, for the security 
holders, the trying problem of squaring themselves with 
necessity and the follies and crookedness of the past. 
This is a big problem. On the one hand are the electric 
railways of the United States, with their huge aggre- 
gate capitalization of over $4,000,000,000, and the large, 
yet relatively small number of investors who hold the 
stocks and bonds. 

Standing on the other side are the 86,000,000 American 
people, now asked to pay for electric railway transporta- 
tion enough to support in prosperity corporations too 
often conceived in iniquity, financed without regard to 
principles of honesty or the safety of investors, and 
managed in utter disregard of the rights of the public. 
The issue is too big to be settled by any appeal to senti- 
ment. 

Electric railway cars are operated in large cities at 
small cost. The public has never been instructed on 
this point—the basic one in any adequate understanding 
of the subject—but it has been told and re-told about the 
wonderful service it gets—the fine cars, the 
the quick time—al| for an absurdly low fare! 

Official statements of companies operating street rail- 
ways in the big cities of this country show that it costs, 
according to varying conditions, anywhere from about 12 
to nearly 18 cts. per car mile to perform the service. 
That is, to operate a car one mile and to cover all ex- 
penses up to the point of interest on the capital invest- 
ment—to pay for maintenance of tracks and equipment, 
for the electric power required and the wages of men— 
all that is necessary is for the car to carry three to four 
passengers for each mile run. All passengers over this 
small number make profit riders. Their fares go to pay 
interest and dividends. 


long rides, 


Take the Philadelphia Rapid Transit Co., which reports 
the lowest operating cost shown by any big city street 
railway. This company handles more than 500,000,000 
passengers a year, or an average of 1,400,000 per day. 
For the fiscal year ended June 30, last, 12.06 cts. was 
the average cost per car mile. 

Taking the car mile cost of street railway operation in 
the big cities of the country, the average is close to 15 
cts. It follows that $1.50 would be the total expense 
of operating a car over an average route of ten miles. 
Therefore, 30 passengers carried during such a run and 
each paying a nickel fare, yield sufficient revenue to 
meet the entire operating and maintenance cost of the 
service rendered. BQvery additional passenger produces 
net profit towards interest and dividends. 

Having thus seen the cost of street railway service per 
car mile, let us next observe the earnings. The strap- 
hanging multitudes doubtless will conclude that such 
earnings are greatly larger than they really are, forget- 
ting that length of rides and light travel at certain times 
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and on some lines are factors which bring down the 
average receipts. 

Still, these earnings per car mile are not low when 
taken in connection with the expenses. They range from 
about 22% to 30 cts. per car mile, with the cost of the 
service varying, as already stated, from about 12 to nearly 
18 cts Taking an average of actual figures for nine 
large cities we get car mile earnings of 25.4 cts., or $2.54 
for a ten-mile run, to set against an operating cost of 
about $1.50. This amounts to a profit of nearly 40% on 
the gross business done. 

Turning to actual figures, the gross earnings per car 
mile of street railway systems in various cities, and 
the percentages of profit which these receipts yield the 
operating companies, are as follows: 

Car mile Profit on 
earnings. business. 


Philadelphia 22.54cts. 46.5% 
63 * 


Detroit ee hats hai pale See Od tel 22.63 * 38.2% 
Cleveland . aes? - aan 35.3% 
Toronto ..... ‘ca titeae< vecsee aa 46.8% 
Buffalo vend beaks iyacist) eee 38.4% 
Milwaukee : pe a PO Rie 47.7% 
Boston .... he on MA Are ica 33.2% 
Pitteberge ......0::> as ee hs 37.0% 
St. Paul-Minneapolis. . 29.99 “ 42.5% 


Few business operations produce larger profits than 
these. The United States Steel Corporation, commonly, 
and not without reason, regarded as the most effective 
of trusts, last year earned a total manufacturing profit 
of under 25%% on its gross business. For 1907 the 
Pennsylvania Railroad system, which handles the great- 
est transportation business in the world, showed net 
earnings from operation equal to not quite 26% of its 
gross receipts. 

What, then, means the bankruptcy and disintegration 
of the New York City railway system, the present serious 
trouble of the Philadelphia system, and the far and wide 
ery of street railway interests for higher fares? Only 
that outrageously heavy capitalization and exorbitant 
fixed charges are now overtaxing an abundant earning 
power. 

Let us examine this matter. Over-capitalization on a 
stupendous and wicked scale is what has carried down 
the New York structure. That, and inordinately high 
rentals and guarantees piled one upon another is what 
has done the work. And now the people of New York 
City suffer. They are offered a disrupted street rail- 
way service and asked to pay double for it. 

When the Interborough-Metropolitan Co. was launched 
early in 1906 as the last stroke in the consolidation and 
capitalization of New York City transportation facilities, 
more than $95,000,000 of absolute water was injected 
into the proposition. Than what was done in this case 
no better illustration could be found of the method 
of creating securities, so-called, against other securities 
at an agreed-upon valuation. 

The Interborough-Metropolitan Co. was created to ac- 
quire and hold stocks of the Interborough Rapid Transit, 
Metropolitan Securities and Metropolitan Street Railway 
companies Substantially the entire capital stock of 
each of these three corporations was taken over. Exactly 
what happened in the transaction is this: 

Stocks acquired Securities given, 
Bonds at $ 

per share. . .$67,825,600 
Common stock 

at $99 per 

SED . ocens 30,521,520 
Preferred stock 

at $100 per 
46,059,600 Metropolitan Ry. share ..... 46,059,600 

Common stock 


at $55 


$33,912,800 Interborough Rapid 


on which 75%, or 
22,044,000 was actually paid in, common stock 
at $93.50 per share............. 27,481,520 


$197,221,020 


Thus came into existence $95,204,620 of the final tre- 
mendous capitalization of the New York City railway 
system. It had no more basis than arbitrary valuations 
set upon the securitics taken over. The Widener-Bel- 
mont-Ryan group of promoters simply sat down together 
and agreed among themselves what the new company, 
which they were about to organize, should give for the 
securities of the other companies, which they controlled. 

Through a devious process of financial jugglery there 
was built up a top-heavy corporation structure which it 
was sought to make the New York street railway system 
earry. In the end, the Interborough-Metropolitan sys- 
tem had a net outstanding capitalization of $520,000,000 
in round figures. Think of it! 

Last fall this outrageously constructed fabric ripped 
Various of the merged companies went into receivership. 
One after another guaranteed rentals have been de- 
faulted. Up to the end of June last there had been 


$102,016,400 


default on $144,000,000 of securities, upon which the 
annual interest and rental charges had been nearly 
$8,000,000. 

Take one other illustration of rank over-capitalization 
of street railways. The Philadelphia Rapid Transit sys- 
tem has a net outstanding capitalization of $148,000,000. 
In other 


Of this amount about $44,500,000 is water. 











words, that is the total difference between what was 
actually paid in and the par of securities issued. 

Of the $30,000,000 capital of the Union Traction Co. 
only $10,500,000 is paid in, yet the Philadelphia Rapid 
Transit Co. guarantees 6% dividends on the full par 
value of the stock. In an earlier deal the Union Traction 
Co. gave $14,535,940 for Electric Traction stock, on 
which only $8,297,920 had been paid and $15,200,000 for 
People’s Traction stock, on which $6,000,000 had been 
paid. 

Such methods of street railway capitalization are justi- 
filed by the perpetrators and beneficiaries on the theory 
that in order to finance the development of the prop- 
erties it was necessary to give large inducements to 
capital. But this is specious argument, and is disproved 
by practice and experience elsewhere. 


Note, then, the different system pursued in Boston, 
where the inherited hard but true Puritan ideals would 
not tolerate and have not permitted that utter defiance 
of canons of right and honesty, which, until very re- 
cently, has been successfully dared in connection with 
street railway exploitation in nearly every important 
city of the United States. 


Not to the extent of a copper cent does water exist 
in the capitalization of the Boston electric railway system, 
neither in the surface lines, the eleyated system, nor the 
leased city-built subways, all of which systems are oper- 
ated by the Boston Mlevated Railway Co. Instead, the 
securities outstanding represent cash received by the 
issuing companies to an aggregate amount of $4,202,668 
in actual excess of the face value of the securities issued. 

That is a record of financing upon lines quite different 
from those elsewhere commonly followed. What is more, 
it stands forward as a knock-down argument for the 
excuses which are effered for the other practice of put- 
ting out street railway securities based not upon value 
existing or created, but upon unrealized hopes of future 
earnings. 

Also does the Boston situation overthrow the conten- 
tion of promoter-capitalists that without great profits in 
sight money would not be forthcoming for street railway 
development. Big capitalists may figure on big turns, but 
small investors are ready to put money into securities of 
assured value. Nearly 12,000 people own the less than 
$31,000,000 Boston electric railways’ stock. 

Note now the relative capitalization per mile of track 
of the surface line street railway system in ten chief 
cities: 


Ee, OE Ore Peart eee rR $251,500 per mile 
PUL 3. bs anod ors aas Ae Ree 239,000 *“ ‘“ 
rere eae. 215,000 “ * 
Ee eee, cre re ere ts 125,000 ‘“* ‘* 
NN a ey ey p= Tipatli 
ee BE > ccvass 605000 na bhOees begaceune ee 
WON Sh Bib eis ca BEA ea 100,000 “ “ 
ONE, | ss 0a ins ocintinin mee nae ole 93,200 “ ‘ 
0 US OS eg EC EE PE me Boe 90,000 “ ‘ 
ee Oe Ee OPT PEER E LE Pee nae 


Thus we find a range in street railway Capitalization 
from the reasonable amount of $74,000 per mile for the 
prosperous and superbly operated Boston system, up to 
the outrageously excessive amount of over $250,000 per 
mile for the hopelessly bankrupt New York system. 

It must be obvious that excessive capitalization and 
extortionate fixed charges and guarantees, rather than 
unremunerative fares and low profits on the business 
done, make the present troubles of some street railways. 
Under such a load, the New York street railway com- 
bination has staggered to a fall and the dishonest finan- 
cial structure has collapsed. 


Clinging still to a hope of being yet able to force value 
into millions upon millions of watered securities, the 
Metropolitan-New York City Railway interests boldly cut 
off transfers and seek to compel the public to pay two 
and sometimes three fares for the same service that for- 
merly was rendered for five cents. The Public Service 
Commission has intervened to protect the people. 


Not alone in New York have fares been raised. The 
Philadelphia Rapid Transit Co. is now getting fully 
$1,200,000 a year greater receipts as a result of various 
changes made since last May in its ticket and operating 
systems. Not satisfied with this, the proposition now 
is to establish a straight 5-cent fare. This would give 
the company fully $5,000,000 a year more. The man- 
agement and those interested in the securities of the com- 
pany say this is necessary, that unless the Philadelphia 
Rapid Transit Co. can get greatly larger income it can- 
not live and perform good service. Probably this is true 
with the tremendous capitalization, nearly one-third 
water, and the excessive rentals guaranteed. The 
amount which the company is paying to security holders 
equals nearly 8% on the cash capital actually invested. 
Certainly that is a good return, and all the public ought 
to be asked to pay. If the fund is so distributed that it 
yields no dividend on Philadelphia Rapid Transit stock, 
the reason is that excessive rentals of underlying com- 
panies eat up an undue share. 

Not one of the street railway companies which has 
been carried beyond its depth by big capitalization and 
rentals too great for earnings to meet, has either intelli- 
gently or honestly presented its situation. There have 





a 

been all sorts of attempts to mislead t) ae 

upon the people higher transportation a 
Given facts and true conditions the . 

may be trusted to deal fairly and lip. ee 


debtors. It is not the spirit of this f; 
exact the pound of flesh. But they wa 
square deal. 8 

No sane man expects to get transpor: , 
cost of the service provided. Every _ 
gladly pay as much as is honestly req 
the service and to yield a good income re: is 
ital actually invested and at the busines PR. 
terprise. 

This does not mean that the public wi) 
street car fares such as are necessary to ; 
dividends upon fictitious capitalization. \ 
honesty is applied on both sides a dr 
flood of financial water will flow away 
settlement plan is not quixotic, It has ) 
in practical form. 

In Chicago they applied the process. 
railway interest fought, and cried, and 
said it was confiscation and that the Am i 
rights of property was subverted. The cov , 
that the public had rights in the matter. 
$50,000,000 of water was squeezed out of 
panies, and that almost entirely out of the 
Traction Co., which was an outgrowth of 
table over again’’ system. Under the sett ’ 
took form in the franchise contract of Fe! 7. th 
street railway properties were allowed a 
$50,000,000. 

Upon this initial valuation, plus the act 
of rehabilitating the properties and of addi: 1 
erty, the city allows the companies to tak: terest 
out of their earnings over operation and 
The expenditures made are capitalized, for 
tion, with 10% added for construction profit 
allowed for financing. 

All net earnings of the companies over a: 

5% allowed on the investment value, go 55 
of Chicago and 45% to the companies. Si 
arrangement has been in effect the city has ved in 
cash about $1,600,000 as its share of the p: of its 
big street railways. 
_ Chicago holds the right to buy the prop: of th 
street railway companies at the agreed inv: va 
at any six-mofhths period during the life of twenty 
year franchises. 

Under the franchise agreement, fares and t: fers are 
fixed with the idea of guaranteeing the peo; yntinu 
ous rides for a single fare to their destinatior ywhere 
within the wide limits of Chicago. There ar var 
other provisions, among which is one for continuous ex- 
pansion of the street railway system, all to arried 
out according to plans furnished by the Board of Super- 
vising Engineers. 

That capital is not scared away from iny nt in 
Chicago street railways because the return upon invest- 
ments made, the capitalization and even the oj ration of 
the system, is prescribed in the franchise contract with 
the city, is demonstrated by the fact that by the end of 
this year $20,000,000 of new money will have been put 
into the properties since the present arrangement was 
made. e 

Again, in Cleveland we find another striking example of 
readjustment of street railway troubles. Settlement of the 
problem in this case was made on the basis of ‘hree-cent 
fares and free transfers and the scaling down of capi- 
talization to fit the value of the street railways as this 
was ascertained by expert appraisal. This )k away 
45%, or $10,530,000, of the capitalization of the old 
Cleveland Electric Co. 

Upon the appraised valuation, which took into account 
unexpired franchise values as well as tracks, cars and 
power plants, the old properties were taken over by 4 
new company, which in turn was leased by the Municipal 
Traction Co., which has a nominal capital of $10,” 
and was not intended to make profits, but to ;ut into 
street railway service all it earns over the agr rental 
of the Cleveland Electric Co. Bad times helpe: to upset 
the working out of Tom L. Johnson’s plan, bu', least, 
his efforts have given an honest capitalization 

There has been one other serious attempt |: et the 
street railway problim fairly. This is in Phi:delphia, 
where, more than a year ago a sort of pi: nership 
agreement was made between the city and th iladel- 
phia Rapid Transit Co. This was designed large 
measure, to make it impossible to further « t thi 
“set the table over again” idea in Philadelp! 

It also aimed to get for the people good anid © 'equat 
service. The company was obliged to call all ‘!\- unpaid 
balance on its stock, and was barred from i g new 
securities or changing fares without formal nt of 
the city. On its part, the city repealed vo" us old 
ordinances which the street railway interests » 1d pre 
vented them from getting new capital neces ry fr 
extension of the system. 

Any profits which the Philadelphia Rapid 1 it Co. 
earns over 6% on its capital stock, cumu!: om 
Jan. 1, 1907, go half fo the city, and similar!) » sink 
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ogee provided to enable the city to buy 
ag fue sit franchises and property after June 
- ape 000,000. In this arrangement the mu- 
30, 18" . condoned the past capitalization of the 
ase ent railway system. But it did not un- 
pipet vrite this at the expense of the people, 
dertake ngs of the Rapid Transit Co. on the 
opty re basis fail to carry the water and 
etl which the corporation had shouldered. 
_ ; e said that the street railway situation 
gee in many cities of the United States is 
i ne sins of the fathers are being visited 
yn t 


Cold-Sto: .e Warehouses of Reinforced-Con- 
crete Construction.* 


By J. P. H. PERRY.+ 
; of this paper is to present the different 
ae lating buildings for cold storage or similar 
© o give also an idea of the adaptability of 
for rete to this type of structure. Up to the 
here has been practically nothing written 
reinforced concrete in connection with in- 
here are undoubtedly many promoters of 
cold stor plants who have no proper conception of 
adva offered by concrete for buildings of this 


As th sity for cold storage plants has developed, 
ntior been given the insulation question and the 

7 terials which would fulfill the requirements have been 
paar itwas soonapparent thatinsulating materials must 
oesess the following properties: Low conductivity, mini- 
mum ca} y attraction, low affinity for moisture, fire- 
proofnes 1d minimum tendency to continue combustion 
internally after the external flame is extinguished. In ad- 
ait on to (he above requirements the insulating substance 
must not be such as to pack down readily and leave air 
space at the top of the filled compartment. Furthermore, 
th insula (on should be durable, cheap and easily installed. 
cons ing insulating” materials it must be understood 
that their worst enemy is atmospheric moisture which 
must be kept out of the construction to obtain permanent 
isfactory results. In cold storage work artificial con- 

‘tions are set up. Difference in temperature means dif- 

ice in pressure and as long as the refrigeration is 
maintained the warm atmosphere is pressing in through 
the walls everywhere. The resistant material must be 
uch as to resist moisture rather than receive it. 

In the early days of artificial refrigeration, which dates 
back not much over 40 years, it was the almost universal 

lief that the most effective insulation consisted of air 

»s. It was recognized that the easiest way to prevent 
the circulation of the air was by filling the air spaces 
with some substance which would break it up. Thus in 
the primitive storage plants and in ice houses the walls 
were insulated by erecting studs and sheeting both sides 
to produce an inner and an outer wall and filling the 
space between with shavings or sawdust. Floors and 
ceilings were protected in the same manner, the filling 
material being packed between the joist. When it was 
realized that such a deadener (as the’ filling materia] is 
known) would soon collect moisture and lose nearly all 
its efficiency besides settling and leaving free air spaces, 
the breaking up of air spaces was effected by means of 
“boards and air spaces’? formed by alternate sets of 
furring strips and matched boarding in several layers 
as the temperatures to be maintained required. 

The next step forward in the development of the 
science of insulation was the use of mineral wool. This 
material is made by subjecting molten furnace slag to a 
steam jet. It is used for a filler the same as sawdust 
and possesses many advantages over the earlier materials. 


It is fireproof and does not tend to pack to the same 


extent 
Soon after the introduction of mineral wool, use was 
made of granulated cork. As a deadener it was light in 











weight, of low conductivity, and with very slight capil- 
lary attraction. It possessed some tendency to settle and 
leave free air spaces. ¢ 

As the study of the cold storage problem progressed a 
radi change was brought about in the theory and 
pra of the insulation installation. Up until about ten 
year o dead air was the basis of all insulation. It 
becar vident that air spaces even though filled with 
dead materials left a great deal to be desired in 
matter of efficiency, durability, and safety. The air in 


the was no\. dead; instead, it circulated through 
he filling material and in so doing carried mois- 
1 parts of the insulation. Even more important 
in t ng the balance against this method of pro- 

t s its non-fireproof qualities. It would be dif- 
magine a more grave fire risk than wooden 


wall ' with sawdust or shavings. Brick buildings 
sa long the same lines, were proved serious fire 
haza So much so in fact that the insurance com- 
pani forced in their own protection to make high 
se. . presented at the annual meeting of the Na- 
i ‘iation of Cement Users, Cleveland, Ohio, Jan. 
oa Turner Construction Co., 11 Broadway, New 


rates on cold storage plants so numerous were the bad 
fires in this type of building. 

The modern theory of successful insulation is based 
upon entrapped air; air that is actually dead. This 
means that the air must be in sealed spaces and that the 
spaces must be minutely small—otherwise the essential 
idea of ‘‘still air’’ is overthrown. The insulation must 
depend for its entrapped air upon the interstices or cells 
of the material employed rather than upon alternate lay- 
ers of solid insulation and air spaces. 

This new principle of insulation which does away 
with double walls with air spaces between, has brought 
into vogue solid insulation. In this type the protection 
consists of layers or blocks of various materials set 




































chief point against it is the fire risk it creates. Its low 
initial cost is the main argument in its favor. 

The structural details commonly employed in connection 
with installations of mineral wool show in Fig. 3. The 
interior bracing wall is generally of plaster blocks or hol 
low tile laid in cement mortar Owing to the tendency 
of the packing to settle, unusual care has to be exer- 
cised in placing, to prevent arch action. 


One way of utilizing the advantages of mineral woo! 
and at the same time getting away from its settling has 
been worked out by a large Boston cold storage company 


The details show in Fig. 4 In this installation galvan 
ized iron cans are constructed 2 ins. in thickness and just 























large enough to hold a sheet of mineral wool These 
in Portland or pitch cement directly against brick or con after being filled are soldered tight and placed in the wall 
crete walls and protected on the inside surface by plaster as in any insulating, the cans breaking joints and all 
or tile. The space occupied by solid insulation is much joints being sealed with Portland cement mortar. In this 
less than that utilized by the older construction. If a manner the mineral wool is protected from moisture and 
fireproof or slow-burning material be used in making also from settling. It would seem, however, that ther 
the insulation, the fire risk is greatly reduced must be a loss through the cans where they join. It is 
The materials available for this so-called ‘‘solid’’ nevertheless stated that this form of insulation is very 
method of insulation are chiefly cork and compressed efficient and that it has given satisfaction Its cost 
mineral wool blocks called “‘lith.”’ somewhat higher than the other mineral wool installa- 
Cork, by virtue of its natural state and the apparent use tiums. 
for which nature intended it, lends itself admirably to The structural features employed when ground (or gran 
insulating purposes. In cold storage work, cork is effi- ulated) cork is used are the s@me as are shown in Fig. 3 
cient as a non-conductor of heat, is free from capillary The exterior wal! is built of concrete or brick or terra 
attraction, and has no tendency to absorb moisture freely. cotta and damp proofed with any one of the legion of 
When used as cork boards it is granulated, compressed waterproofing processes. At a distance dependent upon 
in iron molds, and baked while under prissure, its own the amount of insulation required an inner wall of 
natural gum being liquefied by the heat and uniting the concrete or tile is put up and the intervening space 
granules into solid blocks. These have fair structural filled with ground cork This form of insulation gives 
strength and are quite fireproof. efficiency and has considerable durability Its cost 
Lith is made from rock fiber mineral wool and de- rather exceeds mineral wool. The chief disadvantages are 
gummed flax fiber. In the process of manufacturing the its settling tendencies and its readiness to run out of any 
settling propensities of the mineral woo! are removed and opening accidentally made in the supporting wall 
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FIGS. 1 TO 5. METHOD OF INSULATING THE WALLS OF COLD STORAGE BUILDINGS. 


the product given structural strength by the degummed 
flax fiber. The finished material is a strong, light, 
durable board. It consists of many minute cells which 
confine air with the least possible chance for circulation. 
Lith is fairly fireproof, a good non-conductor of heat, and 
compares when cost is considered, favorably with cork 
board. 


Methods of Insulation. 

In discussing the practical application of insulation the 
different methods will be considered in detail in their 
order of use; taking up first the wall construction, 
then considering the floors and roofs. 

One of the earliest forms of insulation to be generally 
adopted is shown in Fig. 1. It is still in frequent use, 
particularly for natural ice storage houses. Briefly, the 
insulation consists of constructing a hollow wall with 
joists about 3 x 12 ins., spaced 24 ins. on centers and 
sheathed on both sides with %-in. or 1-in. boards. Some- 
times these are clapboarded on the outside to protect the 
air space from the weather. Occasionally this is not 
thought necessary. The space between the two sheath- 
ings is filled with shavings or sawdust, most often the 
latter. Although this form of insulation can be installed 
cheaply and rapidly, it constitutes a grave fire risk and 
owing to the tendency of the sawdust packing to absorb 
moisture rapidly it is not permanent. 

Another method which is similar and yet a little more 
scientific and which is used to a considerable extent by 
one of the largest firms of meat packers in this country 
is shown in Fig. 2. A brick (or concrete) exterior wall 
is constructed of standard thickness. Against this are 
placed two layers of waterproofing paper, then %-in. 
sheathing, preferably tongue and groove. A 2-in. air 
space is then formed by 2 x 2-in. furring strips about 16 
ins. on centers. On these is nailed another layer of %-in. 
sheathing against which are placed two thicknesses of 
waterproof paper. Then another thickness of %-in. 
sheathing and a second air space is formed similar to 
the first. The alternation of waterproof paper, sheathing, 
air spaces and sheathing is continued to the thickness 
deemed sufficient to hold the storage rooms at the desired 
temperature. This insulation can be installed cheaply 
and in some cases has been found to be efficient. The 


Coming now to solid insulation the structural details 
are covered in the main by Fig. 5. As already indicated, 
either sheet cork or lith may be used. Against the outer 
wall of standard construction is placed a shect of cork 
2 or 3 ins. thick set in Portland cement about %-in 
thick. Against this first layer of cork the second is 
applied with another %-in. cement coat. The joints be- 
tween the cork boards are broken both horizontally and 
vertically. The inner surface of the insulation is given 
a \%-in. plaster coat with sanitary finish. Generally the 
inside of the building wall is given a waterproof coat 
before the first cement binder is applied. This system 
is very efficient, is not attacked by moisture, is very 
durable, and generally speaking fireproof. It occupies 
minimum space. Its disadvantage is its high initial 
cost. 

The question of interior walls and partitions in so far 
as their insulation is concerned does not present any im- 
portant differences from the exterior wall protection ex- 
cept that the two sides of the insulating material are of 
necessity both of tile or block or thin concrete. [In the 
ordinary case the temperatures on the opposite sides of 
interior partitions do not range as wide apart as with the 
enclosing walls of the building. The importance of prop 
erly protecting stair and elevator wells with insulated 
partitions will be discussed later. 


Structural Design. 

The design of the structural portions of cold storage 
buildings is of prime importance: The usual type of con- 
struction having walls and fieors joining is subject to 
serious loss at these points. The most recent practice 
in artificial refrigeration buildings erects the frame of 
the structure independent from the enclosing walls, which 
latter are made entirely self-supporting and separate 
from all floor beams and columns. This scheme increases 
the efficiency of the insulation sufficiently to make it 
worth while. Fig. 6 gives roughly the main features 
to be obtained in this design. The curtain wal! being 
self-supporting permits of the carrying of the insulation 
by the face of the interior columns, beams, girders and 
slabs, thereby securing continuous insulation. The ex- 
terior or curtain wall would be tied to the structural 
frame by steel anchors connecting at the floor lines. To 
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eliminate as far as possible a loss through these ties, 
they should be wrapped with hair felt or similar material. 
In any event their combined cross sectional areas would 
constitute but a very small fraction of 1% of the total 
wall surface and their conductivity value would, as com- 
pared to the loss through I-beams resting on bearing 
walls, be at a minimum 

The problem of insulating the conventional type of 
building has been solved as far as the elemental conditions 
will allow by the method shown in Fig. 7. This un- 
doubtedly is the lowest in cost. The insulation runs from 
floor to floor stopping at the underside of the beams and 
the floor arches. The béams and floor of course carry 
on into the wall and cannot be protected. Another and 
better method is to construct floors only up to the inner 
line of the insulating partition. (See Fig. 8.) The beams 
and girders rest on the bearing walls or on the wall col- 
umns or wall girders with consequent loss, but the in- 
sulation prevents the entire floor section from conducting 
to the walls. 

As to whether or not the floors of a cold-storage build- 
ing should be insulated is an open question. Some plants 
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tion directly on the roof is that in event of a leak in the 
roofing developing the percolation of water would spread 
through the insulating material and show on the ceiling 
at some point possibly quite a distance from the original 
leak. This would require ripping up a considerable area 
of the insulation and roofing in order to locate the break, 
whereas in the hung ceiling method the roof leak could 
be detected accurately and at much less expense than 
in the former case. 

Where the temperatures maintained in the rooms in 
successive stories are not the same it is necessary to 
insulate the columns, otherwise loss will occur rapidly. 
This is done in a manner similar to the insulation of the 
walls. The only special point to be watched is the 
joining of the floor and column insulation so that it is 
made continuous. 

When buildings are divided into separate fire risks 
by fire walls the conduction from one floor risk to the 
other through the continuous floor can best be avoided 
by carrying each section or risk on its own columns in- 
stead of using a common column between the two. This 
adds very little to the cost of the building, allows a 
continuous fill of insulating 
material between each fire 
risk, and not only prevents 
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FIGS. 6 TO 8. METHODS OF INSU LATING FLOOR CONNECTION TO 


WALL. 


are designed so that the building is divided into several 
sections and the same temperature maintained on all 
floors in any one section. Where this idea is followed the 
individual floors are not insulated. Unless, however, some 
proposition similar to this be adopted it is essential that 
floors be insulated. 

The insulating of the basement floor or ground floor 
is subject to a wide difference of opinion. Some very 
good authorities claim that unless the room of which the 
ground floor is the base is to be used as a freezer it is 
unnecessary to insulate the ground floor other than by a 
bed of cinders and the concrete floor laid on top. As the 
earth remains practically constant in temperature at 
about 55° F. and is a fairly good conductor as well, it 
would seem that there would be a constant loss unless the 
floor is insulated with the same care as the walls. It 
seems advisable therefore to construct a base floor of 3 
ins, of concrete placed directly on the ground or on a 
bed of cinders. On top of this lay a waterproofing coat 
and then apply the insulation either lith, mineral wool, 
or sheet cork from 2 to 6 ins., depending on requirements. 
The insulation should be given a mop coat of water- 
proofing material and covered with 5 ins. of concrete with 
1 in. of finish. It would be possible to use a thinner 
concrete slab by reinforcing it with a small amount of 
steel. Fig. 9 shows this construction. In most in- 
stances it would be well to reinforce the ground floor as 
the movement of heavy hand trucks or the dropping of 
barrels from off of one tier to the floor would tend to 
crack a plain concrete floor with resulting loss of pro- 
tection. 

Self-supporting floors where insulation is necessary are 
treated in much the same manner as the ground floor. 
On the reinforced-concrete or hollow tile bearing slab is 
placed from 2 to 6 ins. of lith, mineral wool or sheet 
cork. (See Fig. 10.) This should be laid in pitch or 
some other waterproofing compound to protect it. On top 
of the insulation is placed the 3-in. concrete floor having 
l-in. finish. This top slab is reinforced lightly to prevent 
cracking of any character. Where the insulation consists 
of wood and paper the construction is similar to the 
walls, only the top concrete is given a wearing surface. 

Where the insulated room comes next to the roof, the 
practice has been of two general kinds: one using an air 
chamber between the roof and the ceiling, of the top 
story, and the other insulating the roof itself. 

The former method is varied in its applications. In 
some installations an attic 8 or 4 ft. high has been built 
and in others a hung ceiling has been specified. With 
either type the ceiling is insulated with any one of the 
systems described for protecting walls; that is, sawdust, 
ground cork or mineral wool can be laid on the attic or 
air chamber floor (which is the ceiling of the top story 
room) and protected with a waterproofing coat. Lith or 
cork boards are usually placed in pitch or asphalt and 
covered with asphalt paper. Fig. 11 shows this type of 
roof protection—the detail calling for a specially built in 
attic floor. 

The insulating of the roof can be handled by placing 
the insulation directly on the roof construction. In this 
ease the insulation should be preferably of sheet cork or 
lith laid in a waterproofing substance. On top of the 
sheet cork is then placed from 1 to 2 ins. of concrete as 
a protection and then the regular roof waterproofing is 
applied. The only serious objection to laying the insula- 


beams. This same idea ap- 
plies favorably to the detail- 
ing of elevator shafts and 
stair walls. If the framing of 
these shaftways is exposed 
sweating or frosting may be 
expected from each floor. Sufficient clearance should be 
provided therefore to allow of the carrying up of a sepa- 
rate tile or concrete wall inside the shaft and tied to the 
skeleton of the building as few times as consistent with 
safety. Between this inner partition and the shaft lining 
itself a continuous band of insulation should be provided. 

The doors and windows in cold storage plants are a 
serious problem. Of the latter there are generally very 
few, if any. Of doors, however, there are quite a num- 
ber always necessary. Wherever any openings are re- 
quired in the partitions or in the fire walls or from the 
receiving rooms to the refrigerating chambers double fire- 
proof doors have to be installed. The underwriters have 
approved making one of these doors a swing refrigerator 
door covered with galvanized iron or tin in accordance 
with the standard fire door specifications, and the other 
door an ordinary fireproof door held open with a fusible 
link. The best types of refrigerator doors have two 
seals of contact between the door and the frame. Self- 
lightening fasteners and adjustable spring hinges keep 
the door tight making an air tight opening which tends 
to prevent the spread of fire or the loss of -refrigeration 
through the joints. The doors themselves are hollow, 
the sides being of wood metal covered, with an insu- 
lating material filling the air space. The cold 
storage building windows are designed along the 
same lines as the doors. The glazing consists of as 
many thicknesses as conditions require. All the glass 
is nested in one sash which is hung with adjustable spring 
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possibility of this material being best for cold storage 
plants when vibration means unsettling insulation, crack- 
ing waterproofing and doing similar other damage. Tak 
ing into account also the load sustaining properties of 
concrete which it is almost unnecessary to mention to 
those who know the substance at all, and regarding with 


a critical eye, its permanency, which means ¢liminatio 
of repairs and maintenance charges, the unbeliever must 
acknowledge that reinforced concrete certainly is entitled 
to trial for cold storage structures. 

That it has been used in face of the sharp com 
it has had to meét is due to the readiness with hi 
meets all specifications and the economy it effects when 
compared to other fireproof structures. 
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hinges and held closed by a special fastener. The out- 
side thickness of glass is generally reinforced with wire. 
The double seals of contact make an efficient joint. 
One of the main topics of discussion on this subject of 
insulation of cold storage buildings is the question of 
fireproofness and the conditions which attract the interest 
of the underwriters and influence their verdict as ex- 
pressed in the rates they are willing to quote. On cold 
storage buildings with solid insulation: fireproofed skele- 
ton, and concrete or brick walls the fire risk is at a min- 
imum. As noted at the beginning of this paper the 
insurance companies have been obliged to be very severe 
on the ordinary cold storage proposition because in the 
early day with wood walls and filled air spaces ideal fire 
conditions were established. In the more modern build- 
ings even it was felt that the insulation increased the 
fire hazard owing possibly to the opportunity offered a 
fire to smolder in the walls. But with best up-to-date 
practice the insulation is really a help in making the 


crete buildings of reasonable size that are costings $50,00) 
and upwards can be and actually have been ted at 
costs running from 10% to 20% lower than t! est bid 
received for steel construction on the same | On 
medium propositions concrete will not exceed ‘ t-class 
mill construction by more than 10% and in s ral in- 
stances where the estimated cost of the buildin is TuD 
over $150,000 the figures submitted by the con con- 
tractors have been slightly lower than those « e miu 
construction men. 

For special construction necessitating long = 
regular column spacing, unusually heavy load urtais 
walls, or like unique features, concrete is | — 
well adapted and under just such conditions ) rovee 
itself time and time again. 

The insurance question which is so mu mooted 
among the cold storage intercsts has direct bear on the 
use of reinforced concrete. Baltimore and San ncisco 
tested concrete and fowsd ft good. Individus! © © like 
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Borax Company Building in Bayonne, 

Company factory in New York City, 

tor Car Works at Dayton, O., showed 

most trying fire conditions and dem- 

keen sighted insurance men as typi- 

al Companies are conservative when 

the lowest rates on concrete buildings 

en written on similar structures, and 

en they urge the adoption of reinforced 
dustrial buildings. 
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The Report of the Board of Engineers on 
the Panama Canal Work. 





To the Senate and House of Representatives: 
[ submit herewith the report of the engineers 
appointed by me to accompany the ex-Secretary 


of War, the Honorable William H. Taft, to the 
Isthmian Canal to look into the condition of the 
canal work, and especially to report upon the 
feasibility and safety of the Gatun dam project 
with a view to deciding whether or not there 
should be any change in the plans in accordance 
with which the canal is being constructed, these 
plans having been adopted by the Congress. 

Iam happy to report to you that the accom- 
nanying document shows in clearest fashion that 
the Congress was wise in the position it toux, 
ind that it would be an inexcusable folly to 
hange from the proposed lock canal to a sea- 
level canal. In fact, this report not only deter- 
mines definitely the type of canal, but makes it 
evident that hereafter attack on this type—the 
lock type—is in reality merely attack upon the 
policy of building any canal at all. 

The board of engineers who signed this report 
are of all the men in their profession, within or 
without the United States, the men who are, on 
the whole, best qualified to pass upon these very 
juestions which they examined. I commend to 
you the most careful consideration of their re- 
port. They show that the only criticism that 
can be made of the work on the Isthmus is that 
there has sometimes been almost an excess of 
saution in providing against possible trouble. As 
) the Gatun dam itself, they show that not only 
s the dam safe, but that on the whole the plan 
already adopted would make it needlessly high 
and strong, and accordingly they recommend 
that the height be reduced by 20 ft., which change 
in the plans I have accordingly directed. 

Every American citizen should feel not merely 
gratification but a very keen sense of pride in 
the statement made by this distinguished body of 
engineers as to the way in which the work has 
been done and in which it is now proceeding. 
The American people are to be heartily congrat- 
ulated on everything of importance that has been 
done in connection with the building of the Pan- 
ima Canal. 

(Signed) THEODORE ROOSEVELT. 
The White House, Feb. 17, 1909. 

To the President: 

Sir: In accordance with your instructions we 
isited the Isthmian canal in company with 
Hon. Wm. H. Taft, and have examined the work 
in progress and the plans for the structures as 
far as now developed. 


have 


Ww ive given especial consideration, under the 
instructions of Mr. Taft, to the foundations for 
the Gatun dam, and the feasibility of construct- 
ing 


| maintaining thereon a safe dam for re- 
‘ainine water at 85 ft. above sea level. 


We ve examined the slides in the banks of 
the . and the surveys, plottings and sections 
that e been made of them. The subsidence 
in the Alls in the toes of the dam and in the 
erase mbankments has also been examined; 
and w 


have considered the effect of the quali- 


ties of materials thus disclosed upon the con- 
struction of the various works and upon their 
ultimate stability. 

We have also considered the evidence that has 
been accumulated as to the permeability of the 
different materials and the possible loss of water 
by percolation through the bed and banks of the 
future Gatun lake; and the question whether 
such loss of water by seepage would result in 
materially reducing the water supply or in un- 
dermining and ultimately crippling the structure. 


Gatun Dam. 


The Gatun earth dam is the central point of 
discussion, and we were instructed by Mr. Taft 
to give it first consideration in the light of all 
new evidence. 

We are satisfied, both from the records of the 
experiments that have been made, and from our 
own personal examination of the materials, as 
seen in cuts now open, and as disclosed by sam- 
ples from test borings, that there will be no dan- 
gerous or objectionable seepage through the ma- 
terials under the base of the dam; nor are they 
so soft as to be liable to be pushed aside by the 
weight of the proposed dam so as to cause dan- 
gerous settlement. 

We are also satisfied that the materials avail- 
able and which it is proposed to use are suitable 
and can be readily placed to form a tight, stable 
and permanent dam. 

The type of dam now under construction is one 
which meets with our unanimous approval. It is 
a combination of rock-fill and hydraulic fill, in 
which the exterior faces are to be composed 
largely of rock of all sizes obtained from the 
canal excavation, dumped and laid on slopes 
much flatter than are ordinarily found in earth 
dams, while the interior of the great mass will 
consist of clayey material obtained by hydraulic 
dredging from large deposits at a little distance 
from the dam, and carried by water through 
pipes to the places where it is to be used. The 
material as delivered is a mixture of earth and 
water. The material held in suspension slowly 
deposits, finally forming a solid, water-tight em- 
bankment. The pond necessarily maintained on 
the top of the dam during construction tests the 
embankment at all stages of its growth, 
searches out any weak points and leads to the 
closure of any voids or cracks. 

The most practical question in the construction 
of the Gatun dam is the possible slipping and 
sliding of the materials underneath and in the 
body of the dam. These materials, speaking 
broadly, are of a clayey nature, generally im- 
pervious to water, but sometimes slipping when 
subjected to heavy unbalanced pressure or on 
high, steep slopes when saturated with water. 
In this respect the materials differ radically from 
the sandy and gravelly materials which have been 
frequently used in the construction of other earth 
dams. 


In order to build a dam of these clayey mate- 
rials that will be stable and permanent, it is 
necessary that the slopes should be flatter than 
would be needed to secure the stability of a dam 
of silicious, sandy or gravelly materials. 

The evidence that has been accumulated as to 
the degrees of slope that are stable with these 
materials seems to us conclusive. The fact that 
the materials are slippery does not mean that a 
dam built from them is necessarily less stable 
than a dam built of materials that do not slip 
so easily. It does mean that, in order to secure 
stability and permanency, the dam must be built 
with a greater thickness at the bottom. The 
dam as proposed is more than a third of a mile 
in horizontal thickness at its base, including the 
rock-fill portions. 


The design upon which the work is now being 
prosecuted abundantly fulfills the required de- 
gree of stability, and goes far beyond the limits 
of what would be regarded as sufficient and safe 
in any less important structure. 

As a matter of convenience and economy dur- 
ing construction, materials have been piled up on 
slopes much steeper than those contemplated in 
the finished work. Generally, the materials so 
placed have remained in position; but in some 
cases slips have occurred. The occurrence of 


these slips is of no serious consequence, either in 
the practical execution of the work, or in the ulti- 
mate stability of the structures. We cay readily 
understand how incorrect deductions may have 
been drawn from these occurrences, especially 
by those not fully informed as to the character 
of the materials, and the ample dimensions and 
much less steep slopes of the proposed structures 
in their final form. 

We were requested to consider the proper 
height for the crest of the Gatun dam, and after 
consideration concluded that it could be safely 
reduced 20 ft. from that originally proposed; 
namely, to an elevation of 115 ft. above sea level, 
or 30 ft. above the normal level of the water 
against the dam. We are also of the opinion that 
the sheet piling recently proposed under the 
base of the dam may be safely omitted. The nar- 
row cut-off trench now in progress through the 
upper earth stratum on Gatun island and else 
where and designed to be refilled with sluiced 
material should be continued. 

Changes in these respects will facilitate the 
work of construction, and will reduce somewhat 
the cost of the proposed work. 

A full study of all the data at hand and of the 
materials, and of the plans that are proposed 
with the above modifications leaves no doubt in 
our minds as to the safe, tight and durable char- 
acter of the Gatun dam. 


Changes in Plan of Canal. 


It was suggested to us by Mr. Taft that we give 
special consideration to those changes which have 
been made in the plans of the minority of the 
Board of Consulting Engineers of 1905 since the 
adoption of the project. 

Change in Position of Lower Pacific Locks. 
One of the most important of these changes is 
the moving of the lower locks on the Pacific end 
of the canal from La Boca, on the shore of Pan- 
ama Bay to Miraflores, about four miles inland. 

This change involved the abandonment of the 
construction of two earth dams at and near La 
Boca, and the substitution of about four miles of 
deep sea-level channel 500 ft. wide from La Boca 
to Miraflores in place of a wider channel through 
the lake that would have been created by the 
dams. 

Before this change was made, work had been 
commenced upon the toes of one of the dams. 
The material had been piled up to a considerable 
height on slopes steeper than were capable of be- 
ing supported by the underlying material. Under 
these conditions, settlements occurred with lateral 
displacement of some of the underlying material 
Your Board, after carefully inspecting the ground 
and the partially completed work, is of the opin- 
ion that these settlements cause no reason to 
doubt the stability of the proposed dams. We 
are unanimously of the opinion that stable and 
water-tight dams of substantially the proposed 
dimensions could have been constructed on the 
proposed sites without recourse to dredging out 
the underlying soft material. 

The report of the minority of the Board of 
Consulting Engineers of 1905 recognized that an 
objection might be made from a military point 
of view to placing locks on the shore of the bay, 
exposed to guns of hostile ships. We now under- 
stand that the controlling reason for the change 
was a military one. This change in the plans 
will result in an increase in cost of the canal 
by an amount judged from evidence at our dis- 
posal to be not less than $10,000,000. We are 
informed, however, that this change would 
greatly lessen the cost of fortification. 

Increased Width of Canal.—Another change is 
the ‘ncrease of the minimum bottom width of the 
canal from 200 ft. to 300 ft. This applies to a 
length of about 4.7 miles in the Culebra cut. We 
understand that this change will inorease the 
cost of the work by about $13,000,000. The work 
upon the excavation of the Culebra cut under the 
revised plan has now so far advanced that this 
widening will not delay the completion of the 
canal. 

The widening will permit ships to pass one an- 
other in this portion of the canal, as they may 
under the original plan in all other portions, and 
will otherwise facilitate navigation through it. 
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If slides occur after the completion of the 
canal, the wider canal is not as likely to be 
blocked gs a narrower one. 

We understand that this change was author- 
ized directly by you on the presentation of its 
advantages by the Chief Engineer, and we merely 
call attention to it as one reason for the in- 
creased cost of the canal. 

Increased Size of Locks.—Another change is 
the increase of the dimensions of the locks from 
95 x 900 ft. to 110 x 1,000 ft. The increase in 
width we understand has been made in compli- 
ance with a request from the General Board of 
the Navy Department, in order to allow the pas- 
sage of the largest war vessels contemplated. A 
large increase in cost is involved in these en- 
larged dimensions. 

Changes in Breakwaters.—An important change 
is proposed in the location of the breakwater at 
the Atlantic end of the canal. The plan pro- 
visionally adopted by the Board of Consulting 
Engineers of 1905, and adopted for the purpose 
of estimate by the minority of that board, was 
for a breakwater generally parallel with the 
channel, which included less than one-third of 
Limon Bay; whereas the breakwater in the loca- 
tion now proposed will protect the entire bay and 
furnish a more commodious harbor, not only for 
ships using the canal, but for all other shipping 
which makes use of the port. A considerable in- 
crease in cost is involved in this change. 

We had an opportunity to view the present har- 
bor during what is said to have been the only 
severe “Norther” of the past two years, and 
have no doubt that a good breakwater is a de- 
sirable adjunct to the canal. We are not pre- 
pared to pass oa the precise location, form, or 
cost of this. 

A change of less importance has been made at 
the Pacific end by relocating the dredged chan- 
nel leading to deep water, and increasing its 
width from 300 ft. to 500 ft.; and by constructing 
a breakwater from the shore at La Boca to Naos 
Island with material excavated from the Culebra 
cut. This breakwater, now under construction, 
serves to prevent currents across the canal cut, 
and tends to prevent deposits in the dredged 
channel and to increase the safety of navigation. 
The breakwater may also serve to carry a road- 
way to Naos Island. These changes involve some 
additional expense. 

Relocation of Panama Railroad.—The aline- 
ment of the Panama Railroad has been mate- 
rially changed south of Gatun. This change was 
made because it was found that the swamp near 
the Gatuncillo River would not support the very 
high railroad embankment required, if made with 
ordinary slopes, and a line crossing at a point 
higher up the river was selected, which does not, 
however, materially increase the length of the 
railroad. The construction of the railroad will 
cost much more than was estimated by the min 
ority of the Board of Consulting Engineers, who 
were unable to procure surveys of the proposed 
location. The recent change in location affords 
more ample and convenient anchorage immedi- 
ately above the locks. 

Other Changes.—Some further changes or addi- 
tions which have not yet been fully worked out 
have been mentioned to us as likely to be made 
as the work progresses; namely, the dredging out 
of a broad anchorage basin immediately down- 
stream from the Gatun locks, another for an- 
chorage and room for turning of long ships near 
La Boca, and possibly another just below the 
Miraflores locks. These can all be delayed until 
the completion of the main work of canal ex- 
cavation and lock-building, and then executed by 
the dredges that have done the main work. The 
work can thus be done without additional equip- 
ment and at a low price per cubic yard. 


Present Condition of Work. 


It has been suggested that we report upon the 
condition of the work and the progress being 
made, and, if found possible in the time at our 
disposal, upon the probable time of completion. 

Organization.—We have seen the work under 
way on all parts of the canal. We have become 
acquainted with the engineers in responsible po- 
sitions and have noted the organization and 


equipment. It is our impression that the work 
is well organized and is being conducted ener- 
getically and well. 

The work is done by day labor and not by the 
contract system. The men are well paid, well 
housed, well fed and weil cared for in case of 
sickness or accident. Houses, furniture, fuel, 
water, drainage and lights are furnished to em- 
ployees without cost. Roads are built, schools 
supported and Young Men's Christian Association 
buildings provided, which are practically club 
buildings. Parts of the running expenses are 
also paid. The premises are cleared and drained 
and the grass kept cut. The climate is especially 
adapted to outdoor life, and the ample porches, 
entirely enclosed by bronze wire screens, give 
the greatest facility for this. We are especially 
pleased with the architectural arrangements of 
the houses. They are admirably adapted to the 
climatic conditions. 

Bachelor quarters and hotels furnishing meals 
at moderate prices are also provided by the Gov- 
ernment. Hospitals are provided, free medical 
attendance is furnished to employees, and medi- 
cal attendance at low rates is supplied to families 
of employees. 

A limited amount of free transportation, 
namely, one excursion trip each month to any 
station, is furnished on the Panama Railroad to 
employees, and half rates are given in all other 
cases, and also half rates to families of em- 
ployees. Free transportation in some cases, and 
in all other cases transportation at reduced rates 
to and from the Isthmus is provided to employees 
and their families. 

Six weeks leave of absence each year, with full 
pay, is given to all monthly employees, and this 
includes not only office and engineering forces, 
but also the mechanical forces on the monthly 
basis. a 

The medical and sanitary department is espe- 
cially to be commented for its success in ex- 
terminating yellow fever and controlling malaria, 
and for other measures which have made the 
Isthmus a thoroughly healthful place in which to 
live. 

The cost of the sanitary department, which 
represents the cost of keeping the Isthmus 
healthful, amounts to about two million dollars 
per year. This is a large sum, but the work is 
well done, and any decrease in the efficiency of 
the sanitary service might readily prove disas- 
trous to the prosecution of the main work. 

We believe that in no other great construction 
work has so much been done for employees in the 
way of furnishing necessities, comforts and lux- 
uries of life at the cost of the work, as has been 
done in this case. This is one reason for the 
high cost of the canal. 

Progress and Time of Completion.—We have 
examined diagrams and statistics showing the 
amount of work accomplished by years and by 
months since the work was taken over by the 
United States, and showing the amounts of the 
various classes of work remaining to be done 
and the estimated rates of progress and times 
required for completion. It has been impossible 
for us to check these in detail, but we have com- 
pared them with other estimates, and with the 
work obviously done, and they seem reasonable 
to us. In the light of this showing we see no 
reason why the canal should not be completed, as 
estimated by the Chief Engineer, by Jan. 1, 1915; 
in fact, it seems that a somewhat earlier comple- 
tion is probable if all goes well, but in view of 
possible contingencies it is not prudent at this 
time to count on an earlier date. 

Cost of Work.—In examining the expenditures 
thus far made, it must be borne in mind that 
large sums have been paid for steamships, 
dredges, steam shovels, locomotives, cars, tracks, 
shops, and all the equipment that is necessary 
to prosecute a work of this magnitude, and also 
that large sums have been spent for dwellings, 
offices, buildings of various kinds, for water- 
works, sewers, paving, and other equipment, and 
that these expenditures have been made, in large 
measure, for the whole work, and that corre- 
sponding disbursements hereafter will be very 
much less in proportion than they have been to 
date. 
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The cost of the canal, as estimated in {{W5. js 
frequently stated to be $140,000,000, bu s is 
incorrect, as the minority report expre<siy ex- 


cluded sanitation and zone government the 
payments to Panama and the French © ompany 
had already been made. Adding these amounts, 
using the present estimates of sanitation and 
zone government, we have, in round numbers, the 
following: 


Estimate of the Minority of the Board of 
Consulting Engineers for the cost of con- 
struction, exclusive of sanitation and zone- 
ety a SRE ea $140,000.00 
Payments made to the Republic of Panama 


and to the New Panama Canal Company... — 5),(#i),((0) 
Sanitation and zone government, as now es 

ES Oe eh ee oe . 27,000,000 
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The difference between this cost, and the total 
cost as now estimated is therefore $145 .(0),000. 


Of this amount nearly one-half can be accounted 
for by the changes in the canal and appurtenant 
works to which we have already referred, and 
the remainder is to be attributed mainly to the 
higher unit cost of the different items of the 
work, caused in part by the higher prices for 
plant, supplies and labor which have prevailed in 
the United States since the estimate of ['")> was 
made, and which made it necessary to offer very 
high wages and special inducements in order to 
obtain the requisite force in a locality where the 
reputation for health was not good in the earlier 


years, in part to the adoption of an eight-hour 


day for most of the work instead of a ten-hour 
day, in part to the much greater expendi'ure for 
housing and care of employees and for xiliary 
works than was anticipated, and in par’, in our 
opinion, to the evident purpose to make thie esti- 
mates ample, and to provide liberally ‘ r con- 
tingencies, 

When the work at Panama is complete: in ad- 
dition to having the canal the United S s will 
own the Panama Railroad and the steam:' |p line 
operated in connection therewith. 

Type of Canal. 

In view of the fact that the cost of lock 

canal as now proposed will largely ov: n the 


estimate of the minority of the Board of |‘ )nsult- 
ing Engineers of 1905, and that the ex vation 
in the Culebra cut is being made somew! more 
rapidly than was anticipated, we hav ynsid- 
ered in a very general way the relative -* and 
time of constructiow of a sea-level can 
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ae? ; until after the time required for 
wae n of the lock canal. The construc- 
yn of dam at Gamboa for the control of the 
hagré in essential preliminary to the ex- 
avatiot the sea-level canal for the thirteen 


miles ft Bohio to Bas Obispo. Furthermore, 


in addition to the Gamboa dam, the sea-level pro- 
‘ect provides for building for the control of 


tributary streams three large dams, the sites of 
vhich ! not been examined. 
Work is already far advanced on nearly ali 


narts of the lock canal, and a change in the 
tyne would result in abandoning work done 
vhich represents large expenditure. 

Under the plan now being carried out, the 
River Chagres and each of the other rivers on 
the Isthmus tributary thereto is made an ally of 
the project. The waters of these rivers are han- 
died economieally and in such a way as to facili- 
tate the operation of the canal. With the sea- 
level project, these rivers instead of being allies 
would be enemies of the canal, and floods in 
them would greatiy interfere with the work. 

The excavation of the canal would be carried 


to 40 ft., or more below sea level and to a much ~° 


greater depth below the bottoms of the valley in 
which the upper streams now flow. 

It would further be necessary to cut long and 
large diversion channels on each side of the 
canal, for streams entering the Chagres Valley. 
The cost of such lateral channels to protect the 
Culebra cut alone from the comparatively small 
streams formerly entering it, including work done 
by the French, has probably been not less than 
$200,000. The channels required for the lower 
valley of the Chagres would be necessarily much 
longer, larger and far more expensive. 

Rock Excavation Under Water.—Much has 
been said about the economy of excavating rock 
under water by modern appliances as compared 
with the cost of such excavation in the dry with 
steam shovels after blasting. 

We concur in the opinion of those in charge of 
work at the Isthmus that it is more economical, 
where the conditions are favorable, to excavate 
rock in the dry than any under-water process 
now in use. Experience is not yet available to 
us which will justify the belief that, with the 
depth of cut and the quality of rock found on the 
Isthmus, the general adoption of subaqueous 
prs dis would prove more expeditious or 
cheaper 
It is probable that more economical subaqueous 
methods will be sometime developed, but it would 
not be wise to base a change in plan of important 
work upon prospective results to be obtained by 
any method not yet thoroughly tried. 

Earthquakes.—It has been suggested that the 
canal r-zion is Mable to earthquake shocks and 
that a sea-level canal would be less subject to 
Injury v earthquakes than a lock canal. 

We have seen, in the City of Panama, the ruins 
of an ol) church, said to have been destroyed by 


fire, containing a long and extremely flat arch of 
sreat ae, which convinces us that there has been 
a far'hjuake shock on the Isthmus during the 
sl ’ more or less, that this structure has 


xistence, that would have injured the 
work pr posed. 


Dan d locks are structures of great stabil- 


ity and little subject to damage by earthquake 
shocks. The successful resistance of dams and 
reservoirs supplying San Francisco with water, 
even when those structures were located near the 
line of fault of the earthquake, gives confidence 
in the ability of well designed masonry structures 
and earth embankments to resist earthquake 
shocks. 

We do not regard such shocks as a source of 
serious damage to any type of canal at the Isth- 
mus, but if they were so, their effect upon *:e 
dams, locks and regulating works proposed for 
the sea-level canal would be much the same as 
upon similar structures of the lock canal. The 
3amboa dam for controlling the floods of the 
Chagres in connection with the sea-level canal 
provides for a lake having an area of 29 square 
miles when full, and if this water were suddenly 
let loose into the sea-level canal it would seri- 
ously injure large portions thereof and wreck 
ships therein. A similar result would be reached 
if the other three dams of the sea-level canal re- 
taining lakes, having an aggregate area of ten 
square miles, were to be suddenly destroyed. 

Water Supply.—We believe that the sufficiency 
of the water supply for a lock canal has never 
been seriously questioned. It is true that during 
the dry season the natural flow of the streams 
would not be sufficient to furnish the water re- 
quired for numerous lockages. There would even 
be times when the natural flow would not suffice 
to make good the loss by evaporation from the 
surface of the water in Gatun lake. During the 
rainy season there is a great excess of water 
which can be readily stored in Gatun Lake, with 
its area of 163 square miles. It is proposed to 
fill this lake during the rainy season 2 ft. above 
its normal level, and to draw it as needed during 
the dry season. It is computed that by drawing 
it 5 ft. below normal level, which draft would 
leave 40 ft. of water through Culebra cut, the 
supply in a dry year would be sufficient to serve 
from 30 to 40 lockages up, and an equal number 
of lockages down, daily. Each lockage might 
consist of a single large vessel, or a fleet of 
smaller vessels, capable of being in the lock at 
one time, as is common at Sault Ste. Marie. For 
comparison the published record shows that an 
average of only twelve ships per day passed 
through the Suez Canal in 1907. 

Ultimately, if needed for increased traffic, addi- 
tional water may be held from wet seasons and 
made available in dry ones. This may be accom- 
plished either by raising further the high-water 
level in Gatun Lake, or by lowering the low- 
water level in the lake, this lowering being ac- 
companied if necessary by the deepening of the 
canal, or storage may be provided by an entirely 
independent reservoir, for which there are excel- 
lent sites. 

From our examinations in the neighborhood of 
Gatun dam, we can find no reason to apprehend 
important loss of water by seepage through the 
ridges surrounding the lake, while in our judg- 
ment the bed of the lake will be practically im- 
pervious to water. 

The water supply in sight is so much greater 
than any need that can be reasonably anticipated 
that the best method of securing more water 
when the time of need arrives does not require to 
be considered now. 


Conclusions, 


Your Board is satisfied that the dams and locks, 
the lock gates, and all other engineering struc- 
tures involved in the lock canal project are feas- 
ible and safe, and that they can be depended upon 
to perform with certainty their respective func- 
tions. 

We do not find any occasion for changing the 
type of canal that has been adopted. 

A change to a sea-level plan at the present 
time would add greatly to the cost and time of 
construction, without compensating advantages. 
either in capacity of canal or safety of naviga- 
tion, and hence would be a public misfortune. 

We do find in the detailed designs that have 
been adopted, or that are under consideration, 
some matters where other arrangements than 
those now considered seem worthy of study. As 
these proposed changes are of a tentative nature 


and do not in any case affect the main questions 
herein discussed, they are not taken up in this 
report. 
Very respectfully, 
Frederic P. Stearns, 
James D. Schuyler, 
Arthur P. Davis, 
Isham Randolph, 
Henry D. Allen, 
John R. Freeman, 
Allen Hazen 
Washington, D. C., Feb. 16, 1909 
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The Records of the Engineers Forming the 
Advisory Board on the Panama Canal. 


In some of the newspaper criticisms of the re 
port made by the engineers who accompanied 
Mr. Taft to the Isthmus, attacks have been mad 
upon the professional standing of these gentl 
men and on the reliability of their report It i 
perhaps almost needless to record in these co 
umns the professional experience and standing 
of these well-known engineers. Yet as there may 
be some of our readers who may not be familiar 
with all of these gentlemen, we have thought it 
worth while to give some of the main facts re 
garding their professional record 

Mr. F. P. Stearns ranks without question 
among the most eminent hydraulic engineers in 
the United States. He was for some 17 years in 
charge of engineering work for the city of Bos 
ton, holding positions of great responsibility In 
1886 he became Chief Engineer of the Massa 
chusetts State Board of Health, and was in 
charge of the important engineering work car 
ried on by that body for nine years. In 1895 he 
became Chief Engineer of the Metropolitan 
Water Board and its successor, the Metropolitan 
Water and Sewerage Board; and the works for 
the water-supply and sewerage of the Metro- 
politan District of Boston, which rank among the 
greatest in this country, and, indeed, in the 
world, were carried out under his direction. 
During the past decade he has had a consulting 
engineering practice extending from one side of 
the continent to the other, and has had con- 
nection with the most important engineering 
works in the country. He has been honored by 
his fellow-members in the engineering profes- 
sion with the presidency of various professional 
societies, including the American Society of 
Civil Engineers. 

Mr. James D. Schuyler, of Los Angeles, Cal., 
is one of the best known engineers in the West, 
and has had a particularly large and important 
experience in the construction of dams. His 
professional work dates back to 1869. In 1887-88 
he designed and built the famous Sweetwater 
Dam in California, and later the Hemet Dam 
the highest masonry structure in California. He 
has built or supervised important dams and 
reservoirs in connection with the water-works 
of Denver, Colo., Portland, Ore., and Columbus, 
©. He has been three times called to Hawaii to 
report on irrigation works, and has supervised 
the construction of dams in California, Idaho, 


New Mexico, Colorado, Mexico, Brazil and Brit-, 


ish Columbia. He is building several monster 
dams in Mexico at the present time, and is in 
charge also of important works in British Colum- 
bia. He is the author of a treatise on dam con- 
struction which is a standard authority among 
engineers. 

Mr. Arthur P. Davis has been for the past four 
years Chief Engineer of the U. S. Reclamation 
Service, in charge of all the engineering work in 
the Service, involving the expenditure to date 
of about $50,000,000 and an ultimate expenditure 
on the works now started of about twice this 
amount. For four years previously he held the 
position of Assistant Chief Engineer. Mr. Davis 
has had previous experience with the ¢anal en 
terprise. He was a member of the engineering 
staff of the Nicaragua Canal Commission of 
1897-98, and was Chief Hydrographer for the 
Isthmian Canal Commission of 1900-01. His ex 
perience in the Reclamation Service and in the 
construction of dams under a great variety of 
conditions of climate and soil, as well as his pre- 
vious experience on the Isthmus, particularly 
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fitted Mr. Davis to give authoritative opinions 
on the questions submitted in connection with 
the recent visit to the Isthmus of Mr. Taft. 

Mr. Isham Randolph has had an engineering 
career extending over more than 40 years. Since 
1893 he has been in full charge of the work of 
the Sanitary District of Chicago, and the Chi- 
cago main drainage canal, which ranks among 
the greatest canals of the world, is the best 
monument to his engineering ability. Besides 
this work, Mr. Randolph has been consulted in 
connection with many important enterprises. 

Mr. John R. Freeman is an unusual combina- 
tion of the business man engaged in the direction 
of important enterprises and the engineer of 
high professional standing. Mr. Freeman was 
among the early graduates in civil engineering 
at the Massachusetts Institute of Technology, 
and for ten years thereafter was engaged with 
the Essex Co., of Lawrence, Mass., in connection 
with the hydraulic work of that great water- 
power-development company. In connection 
with this work in hydraulics, Mr. Freeman had 
occasion to make special investigations of the 
fire protection of mills, and has done much to 
develop and put on a professional basis the com- 
paratively new branch of fire-protection engi- 
neering. From engineering work for insurance 
companies making a specialty of the protection 
of New England manufacturing plants, Mr. 
Freeman was rapidly promoted to high executive 
position, and he is now the president of insur 
ance companies charged with the protection of 
property valued at over $350,000,000. Coincident 
with this, Mr. Freeman has carried on a wide 
practice as a consulting engineer, and has been 
called upon for advice in connection with many 
of the largest and most important problems in 
hydraulic work located in all parts of the 
United States. He has served as President of 
the American Society of Mechanical Engineers, 
as President of the Boston Society of Civil En- 
gineers, and as Vice-President of the American 
Society of Civil Engineers. Few men in the 
whole profession have higher ideals of engineer- 
ing and of the responsibilities of an engineer to 
his fellows and to the public, than Mr. Freeman. 

Mr. Allen Hazen is the senior member of the 
engineering firm of Hazen & Whipple, of New 
York City, and has had some 20 years experience 
in engineering work since his graduation from 
the Massachusetts Institute of Technology. 
While Mr. Hazen’s early work was largely in 
the field of water filtration, he has in recent 
years become well known in connection with 
general hydraulic engineering enterprises and 
his consulting work has extended as far away 
as Australia, where he was summoned a year 
ago for advice in connection with large works 
for the water-supply of Brisbane. 





BITHER THE TUBERCULIN TEST OR PASTEURI- 
zation, in connection with the milk supply of Chicago, 
was made compulsory by a city ordinance that went 
into effect on Jan. 1, 1909. The ordinance provides 
that beginning with that date no milk nor milk pro- 
ducts must be supplied in Chicago unless the milk is 
either produced from cows which have been shown by 
the tuberculin test to be free from tuberculosis, or 
unless the milk has been pasteurized. If pasteuriza- 
tion is chosen, rules and regulations formulated by the 
Department of Health must be followed. The ordinance 
does not fix the temperature at which pasteurization 
must be carried on. Instead, the type of pasteurizer 
proposed for use must be submitted for test at the 
laboratory of the Health Department, in order, to quote 
from the bulletin of the Department for Jan. 2, 1909, 
to determine the temperature at which tubercle bacilli 
and other pathogenic germs and 99% of all bacteria are 
killed. The temperature at which this is accomplished 
is fixed for that particular pasteurizer and the machine 
must be run at that temperature and a record kept by 
means of a recording thermometer. “a 

The bulletin for Jan. 2 states that large numbers 
of tuberculin-test certificates are being received daily, 
and that within a few days it is hoped that 8,000 to 
10,000 certificates will be on file. From this it was 
concluded that there would be a plentiful supply of 
milk from tuberculin-tested cows, so that milk distrib- 
utors not provided with pasteurizers would have no 
difficulty in securing milk for their customers. The 
pasteurizing plants, it may be inferred, must be lo- 
eated in the city. 





Preliminary Recommendations of the Engi- 
neering Committee of the Pittsburg Flood 
tn 


° 


Destructive floods at Pittsburg in the winters 
of 1907 and 1908 led to the appointment of a 
Flood Commission under the auspices of the 
Pittsburg Chamber of Commerce. This Com- 
mission, of which Mr. Geo. M. Lehman is secre- 
tary, has assigned its work to various commit- 
tees, among which is an Engineering Com- 
mittee. This Committee has recently submitted 
a progress and program report, as follows: 


The Flood Commission, which was appointed by the 
Chamber of Commerce, of Pittsburg, for ascertaining 
remedial measures necessary for the avoidance of the 
enormous damage and suffering from floods, so fre- 
quently occurring to this city, presents to the public the 
mode of procedure for the investigation, as recommended 
by the Engineering Committee of the Commission. 

The Engineering Committee, at the request of the Flood 
Commission, have obtained through the courtesy of ‘ne 
Secretary of State, Washington, D. C., over two hundred 
reports from U. S. Consuls in foreign countries, bearing 
on the subject of flood prevention and flood protection. 
Many of these are technical reports, made by flood com- 
missions appointed by the various governments, and con- 
tain much information as to methods used and proposed 
in those countries. These reports will receive thorough 
study by the BMngineering Committee, to determine 
whether any of them ar>* applicable to conditions in the 
Pittsburg district. 

Maps have been made, showing the flooded area of the 
city, which covers about 1,600 acres, and a schedule has 
also been prepared, from an actual canvass of the affected 
districts, of the amount of damages caused by three 
floods, as follows: March 15, 1907, when the height 
reached was 35.5 ft.; Feb. 16 and March 20, 1908, with 
heights of 30.7 and 27.3 ft., respectively. In round num- 
bers, the amount of direct damage caused by these three 
floods was $4,000,000, so far as ascertained, but the total 
loss, direct and indirect, will vastly exceed this figure, 
as the Commission has not yet received complete returns 
from property owners. 

After a careful review of the flood conditions in Burope, 
so clearly outlined in the reports already received, and 
personal experience with the damages sustained yearly 
by the ever-increasing floods in Pittsburg, we are con- 
vinced that this great subject must be dealt with in its 
entirety; that it will be impossible to intelligently design 
a wall around the city without all the facts; as it is 
necessary to completely and at all times keep out the 
flood waters, and at the same time design a wall that will 
be of no greater height than necessary and at the least 
possible cost to the city. 

The Engineering Committee believe it would not be do- 
ing its full duty to the Commission, or to the citizens of 
Pittsburg, if it does not thoroughly consider every pos- 
sible means for prevention of floods, which are bound to 
occur from time to time, or the lowering of their heights. 

In the study of the problem the Engineering Commit- 
tee propose to considcr the following subjects and their 
bearing on its solution: 

(1) Walls or dikes. 

(2) Elevation, or filling in of ground subject to over- 
flow. 

(3) Deepening and correction of navigable parts of the 
river channel. 

(4) Storage reservoirs. 

(5) Forestation of watersheds and any other means 
that may seem practicable. 

Until a thorough investigation has been made, it is, 
of course, impossible to determine which of the above 
plans will give the needed results, or what combinatior 
of them may be necessary to accomplish the desired 
result. 

[Signed] 

E. K. Morse, M. Am. Soc. C. E., Consulting Engineer. 

Emil Swensson, Vice-Prest. M. Am. Soc. C. E., Consult- 
ing Engineer. 

Paul Didier, M. Am. Soc. C. E., Assistant Chief Engi- 
neer Baltimore & Ohio R. R., in charge of Pittsburg 
District. 

W. G. Wilkins, Dir. M. Am. Soc, C. E. 

A. B. Shepherd, Director Public Works, Pittsburg. 

Morris Knowles, M. Am. Soc. C. E., Chief Engineer 
Bureau of Filtration, Pittsburg. 

Julian Kennedy, Consulting Engineer. 

S. C. Long, General Manager West Penn R. R. 

Geo. M. Lehman, Chief Engineer Erie & Ohio Ship 
Canal. 


[The society membership and other statements have 
been added by the Bditor. Mr. Morse is chairman and 
Mr. Lehman is secretary of the Committee.—Ed.] 


It is interesting to note that the members of 
the Engineering Committee have been formed 
into two sub-committees: Flood Prevention, W. 
G. Wilkins, Chairman; Flood Protection, Emil 
Swensson, Chairman. 

From a statement forwarded to us by Mr. 
Lehman we take the following figures as to 
floods at Pittsburg since 1873: 


River stage. ———Number of fleods——_——, 
(feet) First half Second half. 
22 19 28 
26 4 13 
30 H 5 
35 0 1 


Wetale..«s00s 104s00ee4ss 4 47 


° 

(The danger line is at 22 ft.) 

Sditorial comment on the Pittshurg flood 
studies may be found elsewhere in this issue. 


Vol. ( No. g 
The Use of Metallic Sodium {«- )rying 


Transformer Oils. 


Methods of adding sodium for ¢) 
of hydrocarbon oils are familiar { PO. 
is usually thought necessary to d ag 
the sludge to get rid of the caustj ‘ a“: 
by the reaction between the so a 
moisture. That this has not beer, 
sary in working oils on a large < 
in the following extracts from a 
commercial use of sodium in «d 
for alternating-current transforme, 
port was made to the Roessler 
Chemical Co. and shows the res), 
by the Niagara Electro-Chemica! 
Falls, N. Y. Metallic sodium i, 
products of the latter company a; 
keted through the former. 

Recent experience in connection with 
transformer oils has convinced us that 
metallic sodium, moisture may be com 
from oils which are to be used for insu! 
This means, of course, that the insulat; 
the oil will be raised in a very marked d:. 

Sodium has a density of about 0.97 at 15) 
and melts at 97° C. (207° F.). In transfor 
sink unless dragged to the surface by 
With water it reacts to form caustic soda 
If very much water is present the caustic 
and in the presence of oil forms a second It 
little water is present the caustic soda is , 
surface of the metallic sodium and may be r. 
removing the sodium. When the sodium su: b 
covered with caustic, it is advisable to rem 
not letting the temperature rise above 120° ( 248° F 
After cooling and getting into the shape 1, it 
again ready for use for drying more oil. Soin sho 
always be kept under a good transformer oi! 

METHOD OF USE.—One method which we have 


with our own transformer oils has been as fo|\ows 
The oil on the granulated sodium is poured off and a 
good transformér oil poured over the metal. To the ail 
which is to be treated, and which is put into an open 
tank or barrel, the sodium is added at first yery si 


fully, about ofe ounce to the barrel. If much hydr 
evolved, this will be conclusive proof that ther 
water in the oil, and the balance of the sodium sho 


10uid 


ba added carefully and in small amounts. The amoun 


which is to be added depends upon the oil, but as a rul 
one pound to the barrel is usually much more than is 
required. The oil is then stirred up three or four times 
a day for a minute at a time. After several days th 


oil may be removed and tested, but the longer it r 
mains over the sodium the better the oil becomes 
Another method used is to put the sodium in the form 
of sticks in a cylinder of iron wire of about 28 mest 
and hang the cylinder in the oil. This method may 
used directly with the static transformer which js in us 
The only precautions required being those familiar to a 


electricians in the avoidance of short circuits 
RESULTS.—We have repeatedly taken oils which brok: 

down at 3,000 volts and by letting them stand over th 

sodium for two days have brought their breaking poin 


up to 20,000 volts or higher. Results as good as this ha 
been obtained on a large scale by one of the largest power 
companies. 





TO PROTECT THE LOWEST BIDDER anid the public 
interest, the legislature of Indiana has passed a bill 
providing that when County Commissioners let a contract 
to another than the lowest bidder, the latter may appeal 
to the Circuit Court for a review of the award 


y/ 
= 





A WATER TANK FOR CALCUTTA, which i! is said 
will cost about $2,300,000, has been proposed for some 
time past. Mr. William H. Michael, U. 8S. Consul-Gen 
eral at Calcutta, comments on the failure of Americao 
firms to compete for the contract (Daily Consular and 
Trade Reports, Jan. 28, 1908) as follows: 


The contract for erecting the proposed elevated steel 
reservoir for the additional supply of water to Calcutta 
will not be awarded until Feb. 4, 1909, and uo! on that 
date if the opposition in the council can have i's way. 
The principal bidders are Mesurs. Bird & Co., | iicutta, 
and Messrs. Clayton, of England, whose repr sentative 
is on hand in person to look after the firm's ‘naterest. 
After all of my trouble to place this big contra ' before 
American engineers and contractors and manu'acturers 
of iron and steel, no American firm as a bidder is 10 
evidence. With present facilities for shippin< steel “4 
large quantities at a cheap rate of transport* fro 


New York and Baltimore to Calcutta, thre = 
no good reason why Americans should not nave tF . 
for this large contract, not only for the money in - 
but prestige to be gained by such a contract » ng 8 
cessfully performed by an American company ame 
r iss 


A brief description of this tank appeared i 
of March 5, 1908. 4 
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Vermont has joined a number of other States 
in creating a public service commission having 
ontrol over the railway, express, telegraph, tele- 
phone, gas and electric lighting companies within 
its borders. While simpler than the legislation of 
some of the other states, it appears that Ver- 
mont has nevertheless given its commission fairly 
adequate powers to deal with the public service 
problems which are likely to arise in that state. 
One exception to this deserves mention. We 
refer to the following provision: 


Nothing in this act or previous statutes shall be con- 
strued as giving the Public Service Commission power 
to prevent or restrict competition or limit the number 
of persons or companies who may engage in the business 
of furnishing light, heat, power, or any other business 
subject to supervision under the provisions of this act 
in any town. 

It seems strange that in this day of enlighten- 
ment any attempt should be made to enforce 
competition, or, if not to enforce it, to prohibit 
iny effort to limit it. We understand that the 
prohibition was prompted more particularly by 
those who wish to see nothing done to injure in- 
dependent telephone companies. If this, rather 
than general backwardness in realizing that pub- 
lic service corporations are and should be monop- 
olistic in character, was the motive for inserting 
the prohibition, then it would seem to have been 
far better to have limited the prohibition to tele- 
phone companies. The day will come, however, 
when the people of Vermont, as well as of every 
other state in the Union, will see that poorer 
Service and higher rates are the natural and in- 
evitable consequences of attempts to secure com- 
petition in telephone as well as in other public 
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A |-considered program for flood prevention 
ind 'd protection studies at Pittsburg has been 
Preserted to the Pittsburg Flood Commission of 
the Chamber of Commerce of that city, by the 
Eng ring Committee of the Commission. The 
Progr'm, which, together with an outline of the 
Work -* the committee to date, is presented else- 
Wher» in this issue, includes a proposed study 








of walis or dikes for protecting Pittsburg against 
floods, or, presumably as an alternative, the 
filling of overflowed areas. It is also proposed 
to study the regulation of the channels of the 
rivers which give rise to the floods. These are 
local matters and relate to flood protection. On 
the flood prevention side, the committee proposes 
to take up storage reservoirs on the headwaters 
of the Allegheny and Monongahela, and also the 
question of reforestation. 

The need for flood relief at Pittsburg can be 
appreciated when it is stated that the estimated 
damage caused by the floods of 1907 and 1908 
was some $4,000,000, not including various in- 
direct damages which cannot be figured. During 
the last half of the 35-year period beginning 
with 1873, it was said that there have been 47 
floods in which the river levels were above the 
danger line, against 24 in the first half of the 
period. It seems very pertinent to inquire why 
this has been so. Has it been due to contrac- 
tion of the river channel, to changed conditions 
in the drainage area, or merely to variations in 
the amount and distribution of the rainfall? 
Doubtless the Engineering Committee will an- 
swer these questions in due time, if it is af- 
forded full opportunity to carry out its program. 

We hope the Engineering Committee will be 
provided with ample funds, as well as less ma- 
terial but nevertheless very important moral and 
general public support, for carrying out its pro- 
posed investigations. The committee is to be 
commended for attempting to look upon all 
phases of the subject, instead of confining its 
investigations to a single phase—such, for in- 
stance, as the possibility of building dikes or 
walls, or the raising of the level of the over- 
flowed areas. It seems at least quite as im- 
portant to enter into an investigation of pos- 
sible means of flood prevention as to confine the 
studies to flood protection works. Obviously, 
anything that can be achieved in the way of 
flood prevention will diminish the necessity for 
flood protection. 


Perhaps it will not be out of place to suggest 
that the studies proposed by the Engineering 
Committee might be made still broader, possibly 
by cooperation with the State Water Supply Com- 
mission and the U. S. Geological Survey, in 
order that the fullest possible conservation and 
utilization of the streams involved be taken into 
account. Navigation interests on the Ohio should 
also be considered. 

The names of the members of the Commission 
are given in the article published elsewhere in 
this issue. They give assurance that the prob- 
lems under investigation will be attacked with 
ability, courage and thoroughness. 





The saying is familiar to every one that he 
who makes two blades of grass grow where one 
grew before, is a public benefactor. How much 
greater the benefaction if grass be made to 
grow on lands which formerly produced nothing. 
The race is dependent on the soil and any 
means by which food can be wrung from the 
lands that now lie waste is of vast importance. 


In connection with the current discussion re- 
garding the utilization and conservation of 
natural resources, one of the most important 
departments with the largest possibilities is the 
development of new varieties of animal and 
plant growth which will increase the available 
food product of the world. It is probable that 
with the aid of scientific methods a great deal 
can be accomplished in this direction. While 
irrigation has done and can do wonders to in- 
crease the product of the arid regions, the area 
to which it is applicable is, after all, only an 
exceedingly small proportion of the whole. The 
extension of dry farming, so-called, has perhaps 
even greater possibilities than irrigation. It is 
said that Luther Burbank, the famous Cali- 
fornia horticulturist, has developed a species of 
spineless cactus. It is well known that a great 
proportion of the so-called desert lands of the 
southwest contain moisture enough to support a 
heavy growth of plants of the cactus family 


variety, and it is claimed that these can be de- 
veloped into a product which will make an ex- 
cellent food for stock. The Department of 
Agriculture, by the development of special va- 
rieties of wheat suitable for growth in arid 
regions lying farther north has in effect added 
many thousands, or hundreds of thousands, of 
acres to our available producing area 

There are also possibilities in the development 


and the distribution of animal species. A strik- 
ing example is the introduction of reindeer in 
Alaska and Labrader. As is well known, the 


typical plant growth of the sub-Arctic region is 
moss. This growth, while unavailable as food 
for ordinary domestic animals, forms the staple 
food of the reindeer. It is stated that thes 
animals thrive so well on this food, and increase 
so rapidly, that in Siberia the ordinary price of 
an adult reindeer is 25 cents. The greatest de 
fect as regards habitability of the far northern 
region is, of course, the lack of food supply. The 
stocking with reindeer, therefore, of these far 
northern districts may add a very large area to 
the region habitable by man 





The recent disastrous floods in the valley of 
the Sacramento River in California, which have 
caused damages estimated at $2,000,000 to 
$5,000,000, joined with other facts pertaining to 
that stream, suggest some remarks on coopera- 
tive work for the control and utilization of the 
rivers of the country. The conditions affecting 
this particular stream have been brought to our 
attention by some statements recently made by 
Mr. F. H. Newell, M. Am. Soc. C. E., Director of 
the U. S. Reclamation Service. Mr. Newell called 
aitention to the fact that for years past this river 
hes been the subject of much study by various 
experts, but the studies have been devoted to 
special phases of stream control or utilization 
and often to narrowly local problems. Hereafter, 
Mr. Newell suggests, investigations along va- 
rious lines should be consolidated under the di 
rection of 


an efficient commission representing all interests, but 
restricted to none, in order that a comprehensive plan 
of development may be laid out and presented for the 
consideration of the State Legislature and of Congress. 
The interest of the federal government in the 
Sacramento is “primarily on the side of naviga- 
tion.”” The Sacramento and the San Joaquin and 
their tributaries form one of the many great 
American systems of inland waterways. The 
national government is also interested in the 
river through the national forests which cover 
large portions of its drainage area, particularly 
since, according to Mr. Newell, “the national 
forests have been set aside largely for their bene 
ficial effects upon the rivers.” Both the U. S&S. 
Reclamation Service and the U. S. Geological 
Survey are concerned, from various points of 
view, with the irrigation, stream flow and mining 
debris problems pertaining to the river. The 
Survey has been mapping reservoir sites, and 
also lands which may be irrigated and swamp 
and overflowed lands which may be reclaimed. 
It appears from the statements made by Mr 
Newell that reclamation districts are building 
levees along the river quite independently of each 
other and without any regard to the larger prob- 
lems involved. 
As to comprehensive studies of all the problems 
needing attention. Mr. Newell says in conclusion: 
The theory underlying the Reclamation Act by which 
the Government makes the surveys and examinations, ad- 
vances the money and collects the cost from the land- 
owners in ten annual installments, seems to provide the 
most businesslike way of carrying out. any broad scheme 
of utilizing the arid or overfowed lands of the valley. 
To attain the best results broad plans must be made, 
beginning with the control of the national forests in the 
interest of water conservation. Next to this shéuld come 
the construction of reservoirs to hold water for irriga- 
tion and to exercise a beneficial effect in modifying floods. 
Next, the general scheme of levees should be consistent 
with the best maintenanceof the waterways. The drainage 
plans should be iaid out with reference to the general 
system, the debris problem worked out on the basis of 


the latest information, and finally, the navigation chan- 
nels maintained with the aid of the general works. 


Probably no better illustration could be cited 
of the need of a radical change of plan of river 
study and improvement if there is ever to be 
realized the ideal of water utilization set forth In 
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the preliminary report of the Inland Waterways 
Commission: 


Every stream should be used to the utmost; every 
river system, from its headwaters in the forest to its 
mouth on the coast, is a single unit and should be 
treated as such. 

Such unit treatment of the Sacramento, we 
presume, would involve water-power and munici- 
pal water-supplies, neither of which appear to 
have been mentioned by Mr. Newell. 

Of course, the Sacramento is only one of many 
streams which need comprehensive study and im- 
provement. So many are these streams and so 
great are some of the problems which they pre- 
sent that we can see no hope for unit treatment 
except by the cooperation of the nation, the sev- 
eral states and oftentimes cities and towns or 
irrigation, drainage and levee districts, 

There will be many instances where the states, 
rather than the general government, will have 
to take the lead. This has been done by the 
State of New York in the river improvement, 
water-storage and water-power studies reviewed 
at length in our issue of Feb. 18. Those studies, 
commendable as they were, need to be broadened 
in both national and local directions, in order to 
secure ideal unit treatment from the headwaters 
to the mouth of the various streams of New 
York. Yet, as we have just intimated, and as 
we said more pointedly in our issue of Feb. 18: 

Pending the time when public sentiment has crystal- 
lized sufficiently to determine the relative parts which 
the nation and the several states will take in these 
matters it is the duty of each state to work out a pro- 
gram for the conservation and utilization of its own 
water resources. 

if the states find it necessary to take the lead 
in such matters they will still doubtless be able 
to secure co-operative assistance from the na- 
tional government. Such assistance has been 
given quite extensively for years past by the 
U. 8. Geological Survey. A bill now before Con- 
gress, in the interests of navigation and forestry, 
provides for what is in effect co-operation of the 
U. S. Department of Agriculture, the U. S. Geo- 
logical Survey and the one or more states in 
forestry conservation. Co-operative endeavor in 
ail fields of human activity is the order of the 
day and so is the conservation of natural re- 
sources. We may therefore expect to see the 
nation, the several states and often more re- 
stricted areas as well, co-operating in the con- 
servation and utilization of the great water re- 
sources of the country. To further this end 
nothing will be so powerful as a few well-con- 
ceived and executed examples of unit treatments 
of a single stream. Whether or not the Sacra- 
mento shall be one of the first streams for such 
treatment is not for us to say, but certainly few 
if any streams present a greater need of com- 
prehensive control or greater possibilities of bene- 
fit therefrom. 





The Reasons Why the Lock Plan for the 
Panama Canal is Preferable to the Sea 
Level Plan. 


Three years ago, after long and careful inves- 
tigation, the United States Government decided 
upon the lock plan of construction for the Pan- 
ama Canal. This decision was made in conform- 
ity with the weight of the best engineering opin- 
ion. 

We say this advisedly and with all due respect 
to the engineers on the International Board who, 
at that time, from such knowledge as was then 
available, favored the sea level plan. Secretary 
Taft and President Roosevelt, in making the final 
momentous decision in favor of the lock canal 
plan, accepted the opinion of such leaders of the 
engineering profession as Alfred Noble and Gen. 
Henry L. Abbot, who had given more thorough 
study to the Isthmian Canal problem than any 
engineers in this country or elsewhere; of Mr. 
F. P. Stearns, whose eminence in the field of 
hydraulic engineering is well known to every 
member of the profession; of Mr. Joseph M. Rip- 
ley, with his long experience at the Soo Canal 
and its great lock, by far the greatest canal in 
point of traffic and by far the greatest lock in 
size, to be found in the world; of Mr. Isham 
Randolph, the engineering creator of the Chi- 
cago Drainage Canal, which ranks with the 
greatest canals on the globe. 

Besides these engineers, the lock canal plan 
was supported at that time by the engineers of 
the Isthmian Canal Commission, Gen. Peter C. 
Hains, Col. O. H. Ernst and B. M. Harrod, Past- 
President of the American Society of Civil En- 
gineers. It also received the emphatic endorse- 
ment of Mr. John F. Stevens, then Chief Engi- 
neer of the canal work, and familiar, from close 
personal contact, with the problems involved in 
the question as to the relative merits of the two 
types. 

We repeat, therefore, that Secretary Taft and 
President Roosevelt, in making the final mo- 
mentous decision in favor of the lock canal pian 
three years ago, acted according to the best ad- 
vice of the American engineering profession. 

From that time to the present, we believe, the 
canal enterprise and the r'an on which it is 
being carried out has deserved and has, we be- 
lieve, received the general support and approval 
of American engineers. 

It is now nearly three years since the decision 
in favor of the lock plan was made, and those 
three years have witnessed progress in construc- 
tion exceeding the most sanguine expectations 
then entertained. The engineers on the Isth- 
mus, in personal contact with the work, famil- 
iar with all the problems involved and better 


have never seen the Isthmus, are 

agreed that the lock plan of const; 
being carried out is superior by fa; 
level project which was definitely 
three years ago. 

No question of the correctness of {| 
in favor of the lock canal plan was ; 
some three months ago when a ne 
porter happened to visit the Gatun ds 
noticed a place where some of the 
from the lock pits, dumped along on 
dam location, had settled considerab|. 
crossed the old river channel. We can 
actual personal examination that th 
had absolutely no engineering signi: 
made, however, an excellent sensat} 
Telegraphed all over the United Stat 
rope, it was magnified into a catast; por- 
tending danger to the completed da; ther 
stories followed on the heels of the { The 
public was regaled with fanciful acco. 
underground lake beneath the Gatun 
The very precautions in testing the uni 


nd all 
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ound 
strata which the engineers were tak were 
construed as evidence that doubt exis: as to 
the dam’s safety. 5 
From arousing public anxiety as to | afety 
of the Gatun dam, the newspapers prv led to 
assail the lock plan of construction, a 1 hot 
campaign has been waged to bring ut a 
change to the sea level plan. It is weil point 
out, however, that no American enginee: high 
professional standing has lent his name (|) this 
campaign. American engineers of reputa(ion, it 
is almost needless to say, would not len! their 
names or their influence to further such 41 agi- 
tation, whatever their personal opinions might 
be. 
However trivial the causes on which this agi- 


tation was based, and however lacking in exper: 
authority, it is undeniable that public contidence 
in the canal work was shaken. It was therefore 
deemed advisable that Secretary Taft on his re- 
cent visit to the Isthmus should be accompanied 
by a board of engineers, selected from among 
the men of highest standing in the profession 
in all parts of the country. Also, since the sta- 
bility of the Gatun dam was one of the main 
points in question, particular care was taken to 
select men of large experience in dam construc- 
tion. While all the seven engineers of the Hoard 
rank high as experts in this field, Messrs. Arthur 
P. Davis and Jas. D. Schuyler particu'arly, rank 
second to no engineers anywhere as authorities 
on the construction of dams under varied cun- 
ditions. 

This Board of Engineers has just made its re- 
port of the results of its thorough examinations 
on the Isthmus. That report is published in full 
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MAP OF THE LOWER CHAGRES VALLEY FROM GATUN TO GAMBOA, SHOWING STREAMS ENTERING THE CHAGRES’ RIVER BELOW TH! 





GAMBOA DAM SITE. 
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reer it of the lock canal plan now being terial will flow into the cut from the sides? It form. Provision must also be made, however, 
endo a is along this section that the Panama R. R. for disposing of the flow of the numerous rivers 
— be -ve that almost all engineers, even crosses a quagmire known as the Black Swamp, which enter the Chagres below Gamboa. Just 
Ph wh may have formed strong prejudices in where piles 100 ft. long fail to find bottom. how these could be disposed of is a problem 
pos? .. sea level canal, will realize that the Here, in 1907, five hundred feet of track of the which the projectors of a sea-level plan never 
yore f engineers of such high standing, Panama R. R. suddenly disappeared. It must satisfactorily solved. Many of these streams 
pon a study of actual conditions on the be plain to any one, even if wholly unfamiliar bring down heavy floods in the rainy season. If 
vie ust be accepted as authoritative and with engineering matters, that such material is they were taken into the canal, they would be 
conclusi particularly when taken in connection most unfavorable through which to construct a continually bringing into it vast quantities of 
yore th practically unanimous support of other cut of great depth. Remember, too, that the alluvial deposits. The soft swamp mud through 
aaa engineers who have studied the work ground level steadily rises from Gatun, all the which most of them flow offers no foundation on 
on the hmus. way along the Chagres valley, to Bas Obispo. In which to support controlling works such as dams 
We fully appreciate, however, that many the swamp near Gatun the bottom of a sea- or weirs to regulate their flow into the canal 
men, 2 even many engineers are honestly im- level canal would be some 50 ft. below the gen- Further up the valley the ground is better, but 
pressed with the current published argum«nts eral ground level. Near Bohio the bottom would on the other hand, the rivers are higher above 
in favo. of @ Sea level plan and against the canal be some 70 ft. below this level. At Gamboa, the bed of the canal, and their control becomes 
with loons. We fully recognize that the sea-level where the Chagres River enters, the bottom of correspondingly difficult. There are no less than 
idea aj cals to the popular mind. The layman the river bed would be some 90 ft. above the 15 streams entering the Chagres in this upper 
who knows nothing of engineering can under- canal bottom. section between Bohio and Gamboa. 
stand e sea-level plan—or rather thinks h> Can the reader imagine what would happen to We have said above that no one knows how 
can—whereas not one man in a thousand has this deep ditch, dug far below the level of the much a sea-level canal might cost. No survey 
ever seco @ camal lock, or has any idea of ts surrounding country and for much of the way’ to determine the method of control of these sub- 
operation. Indeed one might well suppose from through soft quagmires? Can he form an idea _ sidiary streams has been made. No exploration 
current discussion that a canal lock was a new of the wash all along the sides of such a chan- has been made of possible sites for dams. The 


and fearsome invention which had never been 
tried. Actually, of course, it is one of the most 
ancient devices in engineering, its origin being 
ascribed to Leonardo da Vinci. 

For the benefit of the man who wants to know 
the reasons why the lock canal plan is prefer- 
able to the sea-level plan at Panama, therefore, 
we have endeavored below to present some of 
these reasons in a simple non-technical way. 

First, however, we must ask the reader to 
reject from his mind all that he has read con- 
cerning the canal work in newspapers and pop- 
ular journals. So large a proportion of the 
statements thus circulated have been absolutely 
erroneous that any conclusions or opinions based 
on them are necessarily unreliable. And we in- 
clude in this the public statements ascribed to 
various men in high position. To give a single 
illustration, we may take the statement widely 
published on Feb. 9, that a sea-level canal at 
Panama could be completed for less than the 
cost of the lock canal. The actual fact is that 
a sea-level canal would necessarily cost many 
millions of dollars more than the lock canal and 
would take a number of years longer to con- 
struct. 

The engineers on the Isthmus make an estimate 
of over $100,000,000 as the minimum excess of 
cost of a sea-level canal over the lock canal for 
construction alone. This estimate does not in- 
clude the cost of carrying on the work of Gov- 
ernment and sanitation in the Canal Zone during 
the additional years which would be required to 
build a sea-level canal, an item amounting to 
perhaps $3,000,000 per annum. Neither does it 
include the interest during these additional years 
of delay on the amount which the nation has 
already invested in the canal. Furthermore, en- 
gineers on the Isthmus frankly say that the 
estimate above given for excess cost may be 
largely exceeded. There are problems in connec- 
tion with a sea-level canal which have never 
been solved, and no engineer can say how many 
millions might be required to conquer some of the 
difficulties that face a sea-level cut across the 
Isthmus. 

What are some of these difficulties? 
tty to make them clear to the non-technical 
reader, who thinks of the sea-level canal as 
merely the task of digging a deep ditch all the 
way across the Isthmus. That looks stupendous 
but simple to the layman; and for a part of the 
way across the 40-mile neck of land which di- 


We will 


vides the oceans, this correctly describes the 
Work. In the nine-mile section through the 
great Culebra cut, for example, with years 


€nough of time and millions enough of money, 
the engineers can dig down through the rock 
and make the enormously greater excavation 
which the sea-level canal would require. 

But it is in the long 25-mile stretch, from Ga- 
tun to Bas Obispo, through the swamps and 
along the course of the lower Chagres River 
that unsolved difficulties face the projector of 
4 sea-level canal. How much digging will be re- 
quired to ereate a 45-ft. deep sea-level canal 
over this section? Who knows how much ma- 


nel subjected as it would be to an enormous 
rainfall? Has he any conception of the results 
that attend a rainfall of 20 inches and over in 
a single month? Can he understand the radical 
difference between a deep ditch cut through the 
rainless desert of Suez and a far deeper ditch 
cut through the soft alluvial deposits of the lower 
Chagres valley? 

As it happens, we are not without actual ex- 
perience as to how rapidly nature acts in filling 











probabilities are that for nearly 25 miles, from 
the Atlantic Ocean all the way along the Chagres 
valley, it would be necessary to build not one 
canal but three canals, viz., the channel for navi- 
gation and an artificial diversion channel for the 
rivers on either side. 

We might give many more particulars regard- 
ing the difficulties involved in dealing with these 
Isthmian rivers; but we pass to the most impor 
tant point, viz., the bearing of these difficulties 











up a ditch through the Chagres swamps. A score on the usefulness of the completed canal. En 
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PROFILE ALONG LOWER CHAGRES VALLEY, SHOWING GENERAL ELEVATION OF GROUND 
SURFACE ABOVE THE BOTTOM OF A SEA LEVEL CANAL 41. FEET DEEP. 


uf years ago, the French dug a stretch of chan- 
nel nearly 16 miles long, through this sec- 
tion, extending from the Atlantic coast inward 
nearly to Bohio. It was not very deep or 
broad (the original French sea-level project con- 
templated a canal only 29.5 ft. deep with a width 
of only 72 ft.) and the full depth was never 
reached on this completed channel. We said in 
commenting on this work in our issue of June 
2, 1888: 

In view of the uncontrolled flow of the Chagres and the 
liability of this lower portion of the canal to damage 
from caving and silting, if this “‘open section’’ is ever 
to form part of an interoceanic canal, it will probably 
have to be all dredged out again years hence. 

Exactly this thing has happened. Parts of this 
old French ditch now form the channel of the 
Chagres, which abandoned some miles of its old 
crooked course and a large part of the channel 
elsewhere has been filled with silt and mud, ex- 
actly as was predicted. And if this shallow 
ditch became so filled with deposit in a score of 
years, what would be the inflow of material into 
the huge ditch required by the present sea-level 
project, with its bottom 50 to 90 ft. below tie 
level of this vast area of treacherous swamp? 

If the reader perceives the importance of these 
facts he will understand, we are sure, the rea- 
son why the engineers who have given long 
study to the canal rroblem are accustomed to 
say that water is the enemy of the sea-level 
project but a friend of the lock plan with its 
great storage lake. 

When the sea level plan was formulated as an 
engineering possibility, it was proposed to con- 
trol the floods of the Chagres River by an enor- 
mous masonry dam at Gamboa, over 200 ft. 
high above its foundations and estimated to 
cost at least $6,000,000. This dam would create 
a great lake above it to store the floods of the 
Chagres and make its flow into the canal uni- 


gineers can build a sea-level canal if the nation 
wants to wait enough additional years and spend 
enough additional millions. That we have never 
denied.. But engineers cannot accomplish the 
impossible, and the sea-level canal if completed 
would have its usefulness impaired by these dif- 
ficulties, which we have briefly explained above. 
Constant dredging would be necessary all along 
this 25-mile section from Gatun to Gamboa to 
keep the channel clear. Vessels passing through 
the canal would have to dodge the dredges and 
scows. Further, the currents and cross-currents 
set up in the channel by the entering streams 
would be likely to cause much difficulty in the 
steering of vessels. 

We have said above that there is a certain 
popular support for the sea-level project. Ques- 
tion the man who says he believes in the sea- 
level plan, however, and you find that what he 
really wants is the best canal that can be built. 
He assumes that the lock-canal plan is adopted 
because it costs less and can be completed in 
shorter time. We trust the above explanation 
may give a hint, even to the non-technical! reader, 
that the lock canal will be actually better and 
more convenient for ocean traffic than the sea- 
level canal projected. We cannot do better at 
this point than,to quote one of the ablest engi- 
neers who has had to do with the canal enter- 
prise, Gen. Henry L. Abbot, of the Corps of 
Engineers. In his well-known book on the canal. 
published two years ago Gen. Abbot said: 


With abundant financial resources and unlimited time 
for construction it may be considered ‘‘feasible’’ from 
an engineering point of view to construct a sea level 
canal, but when completed it must always remain in- 
ferior as a transit route to the lake type adopted. 


Gen. Abbot’s opinion is also the opinion of 


many other engineers who have made careful 
study of the problems on the Isthmus itself and 
who have been directly engaged in the work, the 
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former Chief Engineer, Mr. John H. Stevens, 
for example. Further, we could name not a 
few engineers who have formed strong prejudices 
in favor of a sea-level plan, but who reversed 
their opinions when they went to the Isthmus 
and made personal study of conditions there. 

In the current comparisons of the sea-level 
and lock plans, it is frequently declared that all 
the work thus far done on the present plan would 
be useful in the sea-level plan. This is abso- 
lutely false. Millions of dollars have been ex- 
pended upon the present adopted plan which 
would be wholly wasted if a change to the sea- 
level plan were made. 

Again, the current discussion of the two pro- 
jects in the newspaper press goes back all the 
time to the conditions existing when the Inter- 
national Board of Consulting Engineers reported 
three years ago. But the relative standing of 
the two projects is not at all what it was at that 
time. The sea-level project is still a mere plan 
on paper with all the difficulties and unknown 
elements which then existed, still unsolved. The 
lock canal plan on the other hand has made 
large progress toward completion, Many of its 
features which were more or less vague three 
years ago have now taken definite form. We 
may allude to two or three about which hottest 
discussion has raged. 

Foremost of these, of course, is the Gatun 
dam, Three years ago, enough was known con- 
cerning the conditions at the site of the Gatun 
dam to satisfy the best experts on dam con- 
struction of its entire practicability and safety. 
But some bridge engineers and railway engineers 
and pseudo-engineers who knew very little about 
dams, thought it necessary to criticise its de- 
sign. Since that time the material at the Gatun 
dam site has been more thoroughly investigated 
probably than was ever done prior to the build 
ing of any dam in the world. There have been 
test pits dug and borings made galore. Further- 
more a good deal has been done on the actual 
construction of the dam. 

We can testify from actual personal observa- 
tion and study of the dam site and of the bor- 
ings and pits that the Gatun dam will be as 
safe and permanent as any structure ever reared 
by man. Yet it is needless for us to say this in 
view of the emphatic approval of the dam by 
the Board of Engineers which has just visited 
the Isthmus, and which includes the highest 
authorities on dam construction that could be 
found anywhere. We may assure our readers 
further that the criticisms of the Gatun dam 
have emanated almost wholly from _ irrespon- 
sible newspapers. We have seen not a single 
criticism of the safety of the dam since its 
foundations have been explored, emanating 
from any hydraulic engineer of standing. Nor 
has there been any criticism from any source 
containing matter worth any serious attention 
from engineers. 

A second (and comparatively minor matter) is 
the cost of the land to be submerged by Gatun 
lake. One argument of the sea-level canal ad- 
vocates was that the United States would be 
mulcted in heavy damages in the condemnation 
of this land and they set the figure at not less 
than $20,000,000. In contrast with this, the es- 
timate made in 1906 by the engineers responsible 
for the lock plan of construction was $300,000. 
It is interesting to record that title to all this 
land has now been secured by the United States 
and the total cost is under $285,000. 

And now turning to the locks themselves, we 
wish to point out that the sea-level agitation 
is based on a fallacy. That fallacy is the idea 
that there is something objectionable or danger- 
ous to a vessel in passing through a canal lock. 
Why should there be? The delay of a couple 
of hours or so required to pass through the locks 
is no argument against the lock system, for 
this delay——in itself a mere trifle in the course of 
& voyage lasting two weeks or more—will be 
more than made up by the faster time which 
ships can make when sailing through the broad 
open channels of Lake Gatun, as compared with 
the necessarily slow rate of sailing through a 
sea-level canal. 

As for the danger, it is well known, of course, 





that every ship which passes through the Man- 
chester ship canal has to pass through four 
locks and that in our own Soo canal, the greatest 
lock in the world passes a traffic more than 
double in volume that which passes through the 
Suez canal and made up of vessels far larger in 
average size. In all the years that these two 
great canals have been in operation there has 
never been an accident in a lock sufficiently seri- 
ous to block the canal. On the other hand, there 
have been several accidents in the narrow chan- 
nels of the Great Lakes where wrecked vessels 
have entirely blocked all traffic. This is another 
reason why the lock canal with its broad chun- 
nels and free sailing will be safer for vessvls 
and less liable to obstruction than the deep nar- 
row ditch over 40 miles long which constitules 
the ideal of the sea-level advocates. 

These arguments, we well know, have been bee 
fore presented; but they will bear repetition in 
view of the remarkable attacks on the lock canal 
plan which have been recently spread before the 
public. 

Besides this, however, it is important to note 
the great work that has been done in develop- 
ment of the lock designs. We have spent consid- 
erable time carefully studying the designs for 
these locks, their gates and their operating ma- 
chinery, which have been worked out with pains- 
taking care by the very competent staff of engi- 
neers on the Isthmus. In simplicity, in effective— 
ness and in provision for every possible safe- 
guard to insure the absolute safety of the ves- 
sels using the canal, the locks to be built at 
Panama will far surpass any ever constructed. 

We may not take space at this time to de- 
scribe the locks in detail; but we may record thal 
by the introduction of powerful electric towing 
machinery the movement of vessels in the locks 
will be subject to absolute control, and the 
chances of collision of the vessel with the lock 
walls or with the gates will be reduced 
almost to the vanishing point. This, how- 
ever, is only the first safeguard. Elaborate 
provision of guard gates is made to fur- 
ther insure the main gates against any pos- 
sibility of accident... The locks are in duplicate 
throughout, so that if one lock should be by any 
possibility disabled or require closing for repairs, 
the other lock will be available for traffic. Finally 
in case by any contingency impossible to foresee, 
the upper lock gates should be destroyed and a 
passage outward opened fcr the waters of Lake 
Gatun, an emergency dam is provided which can 
promptly be brought into position to arrest the 
outflow from the lake. 

But the supporters of the sea-level plan fall 
back on the earthquake argument. They argue 
that Panama is an earthquake country, and that 
the first earthquake there will destroy the locks, 
whereas the sea-level canal is assured to be 
earthquake-proof. It is well to inquire what are 
the exact facts in this matter. First, those whu 
imagine severe earthquakes to be frequent in 
Panama would do well to carefully study some 
of the unstable pieces of masonry in ruined 
churches and other structures in Panama City. 
Some of these pieces of unstable masonry have 
been standing since the 18th century. We have 
recently personally examined some of these 
structures, and they seem to offer conclusive 
proof that for over a century at least, Panama 
has suffered no severe earth shock. 

On the other hand, it is of course true that at 
any time Panama, or any other region of the 
globe may be visited by a severe earthquake. 
Such a cataclysm it is conceivable might perhaps 
be severe enough to damage the walls of the 
concrete locks; but if it were violent* enough for 
this, then it would probably also be violent 
enough to damage the great dam at Gamboa, 
which it must be remembered is a necessary part 
of any sea-level canal plan. And the rupture of 
the Gamboa dam would be pretty certain to wipe 
out all that part of a sea-level canal from Gam- 
boa to the Atlantic. 

But there are other timid persons who favor a 
sea-level canal because forsooth a lock canal is 
so vulnerable, you know, in time of war. It only 
needs an evil-disposed person with a stick of 
dynamite to destroy a canal lock! 


Concerning this idea it may be re: 
that the amount of damage possible 
structure of the vast size of a Pan 
lock by such high explosive as could }h.. 
about one’s person is greatly overrs 
popular mind. Of course an evil-disp 
with high explosive could do some 4 
obstruct a lock canal in time of war, 
were left unguarded and he were pern 
where he pleased. But there will nec: 
ways be an operating force at the lo 
time of war or threats of war, it is 
sume that great care will be used in 
persons to the premises about the lock 

The fact is that an evil-disposed pers 
of war could block a sea-level canal ju: 
as a lock canal, and probably at 
personal risk. Concealed in the swan 
lower Chagres, such a person could p! 
pedo in the channel at his leisure, « 
under the hull of the first large ves 
eame along and the sunken ship would . 
block the passage. 

Another argument brought forward is 
locks now built will forever limit th. if 
ships. These locks are 1,000 ft. in leng:! ‘> ft 
in width and over 40 ft. in depth. 1 will 
admit with large space to spare the hu 
chant or naval vessel now building or | 
Most engineers best qualified to judg 
that the vessels likely to use the Panan inal 
will not for generations to come equal th e of 
the present large Transatlantic liners I if, 
and when, the demand ever does arise the 
passage of larger vessels than the present huge 
locks will accommodate, it will be a perfectly 
simple and easy matter to build an additional 
flight of larger locks alongside the preser nes 
and provide for the necessities, whatever they 
may be, of that far-off generation. And h 
locks can be built then, for a small part of what 
it would cost now to make a sea-level cana 

And now in conclusion let us make a fair com- 
parison of the two channels, when completed; 
on the one hand the lock canal with its great 
inland fresh water lake, and on the other hand 
the deep narrow ditch all the way across the 
Isthmus which would be required for a sea- 
level canal. We say a narrow ditch and the 
actual figures justify the word. The original 
sea-level canal, which De Lesseps staricd to 
build in the ’80’s, was designed with a depth of 
29.5 ft. and a width of only 72 it., too narrow 
by far to permit the passage of the largest ves- 
sels of the present day. The sea-level canal 
projected by the International Board of Consult- 
ing Engineers in 1906 was designed for a depth 
of 40 ft. and a width of 150 ft. in earth and 200 
ft. in rock. 

In contrast with this, the lock cana! now 
being constructed at Panama will have channels 
45 ft. in depth, throughout. The channe! from 
deep water in the Atlantic to the Gatun locks 
will be nowhere less than 500 ft. in width. In 
the deep waters of Lake Gatun, there wil! be 
practically free sailing in channels 800 to 1,000 
ft. or more in least width for a distance of 20 
miles. Approaching the cut through the con- 
tinental divide, the channel is 500 ft. in minimum 
width for four miles; and for nine miles through 
the Culebra cut, the channel has a clear bot 
tom width of 300 ft. 


Again, the sea-level canal as projected three 
years ago had not only a narrow but a winding 
channel. Of the total length of 50 miles, over 
19 miles was made up of curves. In contrast 
with this the curvature on the lock cana! is 
exceedingly small. The few curves are of very 
large radii and are located in broad chi! nels, 
so that there is no liability of a ship <o1"s 
aground in passing them. 

We may point out, too, the great value ‘o 4 
vessel of passage through the fresh wai’ of 


Lake Gatun. The marine growths on h: = 
will be killed by the fresh water, and th’ will 


largely reduce her rate of fouling, incre her 
speed and render less frequent her clean = 9 
dry dock. The great area of deep water the 
Lake will afford an ample anchorage gro’ ' '" 


a fresh water basin,, protected from wi! by 
the surrounding hills, while the many ‘:'2nds 
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LETTERS TO THE EDITOR. 





The First Iron Ship. 


sir: AJ - by H. Penton was printed in Engineering 
News of Dec. 3, 1908, p. 623, under the title “The Old- 
t Iron Ship in the World.”” The “Iron Age’’ of Jan. 


8 1906, also mentions it, in the following words: 


“The Oldest Iron Ship in the World’ is a paper read 

before the Society of Naval Architects and Marine En- 
vineers at the general meeting in New York, Nov. 19-20. 
The author, Henry Penton, refers to the United States 
man-of-war ‘‘Michigan,”’ which is the oldest iron ship 
» the world, built 66 years ago by Stackhouse & Tom- 
nson, Pittsburg, Pa. 


This would be 1843. I think he is mistaken. ‘‘Iron 
Ship Building,”” by John Grantham says: 





The first iron vessel and the first ever put to sea was 
built by Harsboy Co., of Staffordshire, and called the 
Arrow,” after the name of the projector. The boat 
was completed at the end of 1821. She was put to- 
gether in the dock. ‘ 
The size of the boat is not given. This is 22 years 
before Mr. H. Penton names the ‘‘Michigan.’’ In 1829 
another steam vessel was built, 70 ft. long, 13 ft. beam, 
6% ft. deep—and so on during the years up to 1838. All 
f these were built and in use before the ‘‘Michigan.”’ 
This city, Wilmington, Del., built the first iron vessel 
mstructed in the United States, named “William W. 
Welden” and built in 1841. It was a side-wheeler, for 
service between Wilmington and Philadelphia. 

Joseph H. Springer. 
629 West Fifth St., Wilmington, Del., Feb. 6, 1909. 
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Angles of Slopes’ for Earthwork Calculations. 


Sir: In your issue of Sept. 13, 1906, are published ta- 
bles for locating engineers compiled by Mr. C. P. How- 
and, M. Am. Soe. C. E. Among these are some tables 
for excavation and embankment calculated for level 
sections, and for transverse slopes per station of 100 ft. 
| have had frequent occasion to use these tables since 
heir publication in your valuable journal in making 
estimates for grading, earthwork, etc. 

In the field my usual method has been to take the 
angle of slope at right angles to the center line with 
a clinometer, recording the same in the field book in the 





10 
form of an equation; that is — + or — according to 


ground, etc. It has always doar necessary before mak- 
ing an estimate from the profile to change the ‘“‘trans- 
verse slope’ in the tables to read in ‘“‘angles,”’ say 45°, 
a, ete., corresponding to the tables for quantity. 

I have recently had some discussion among my assist- 
ants who have been using the tables as to the correct 
angles corresponding to the transverse slopes as given in 
Mr. Howard's tables. I write you for information as to 
the angles of slope of the ground corresponding to slopes 
of 10% to 50%. Yours very truly, 

Lincoln Nissley. 

711 Madison St., Evanston, Ill. 

Extended tables of slope ratios and angles are 
siven in Trautwine’s ‘‘Pocket-Book.” Those 
asked for by our correspondent are as follows: 

ee ee ee 
30% 16°42 60% 26° 34’ 
We referred the inquiry also to Mr. GC. P. 


Howard, whose reply is given below.—Ed. ] 
war The slope of ground in tables, given as 10 on 
, OO ¢ 


100; ete., means that the ground rises (or 
- in 100, ete. This method of designating the 
ve was adopted because it has been our practice to 
= ‘ft. contour lines, plotting them on our maps, and 
he slope of ground can then be taken by a pair of 


dividers from the maps immediately, J have never made 


falls) 10 ¢ 


a practice of taking the slopes with a clinometer, but 
locate each contour on the ground and draw it in on 
the sheets in the field. We use an ordinary Locke level 
for this purpose (fastened on a 5-ft. stick), and a 10-ft 
level. rod, as more particularly described in my discus- 
sion of the paper of Mr. F. Lavis in the Transactions, 
Am. Soc. C. E., vol. LIX., 1905, pages 149-155. 
Yours truly, 
Cc. P. Howard, M. Am. Soc. C. E. 
L. S. & M. S. Ry., Cleveland, Ohio, Feb. 5, 1909. 


a 
Small-Scale Working Drawings. 

Sir: 1 was much interested in your article in Engi- 
neering News of Jan. 28, dealing with photographic re- 
duction of working drawings to a portable size. For 
the class of work which the writer of the article ap- 
parently had in mind, [ should think the method would 
be of great value, but for the general run of work in 
a large machine shop the expense and especially the de- 
lay incurred by the photographic process would in many 
cases be serious drawbacks. 

In my office I have obtained excellent results as to 
cost and convenience by the use of small-scale drawings 
on cards 8 x 10 ins. in size. I find that draftsmen 
readily become accustomed to drawing to a small scale, 
and no more time is required than for large-scale 
drawings. Some extra care is of course needed in lo- 
cating dimension lines and figures and in making them 
legible, but this has not beef found a serious difficulty. 
The cards are of bond paper which takes ink much bet- 
ter than tracing-cloth and gives excellent blue prints 
with an exposure about twice as long as that required 
for a tracing. The cards are quadrille ruled, with thin 
blue lines \-in. apart, which make it possible to dis- 
pense almost entirely with the T-square and frequently 
with the scale as well Cards are classified alphabeti- 
cally according to the kind of work to which they ap- 
ply, cards in each class being arranged numerically on 
regular office files of the “‘Shannon’’ type, so that any 
card may be selected and removed almost instantly; in 
fact, the facility with which the cards can be classi- 
fied and indexed is one of their strongest recommenda- 
tions. 

The adaptability of small card drawings to a very wide 
range of work has been a revelation to me, and I be- 
lieve a little experience with such drawings will astonish 
anyone not previously familiar with their advantages. 
Drawings on which minute accuracy is required, and 
original drawings of machines, on which the design 
must be worked out in detail, are of course made to 
better advantage on a large scale; but such drawings 
rarely need be duplicated for shop use, and often they 
need not even be traced. 

Yours very respectfully, 
Arthur H. Morse, 
Chief Draftsman, The Portland Co. 
Portland, Me., Feb. 9, 1909. 


Notes and Queries. 

Through a typographical error, the caption of Figs. 
2 and 3 accompanying the article “A Novel Traction 
Engine’ in our issue of Feb. 18, was made to read “A 
Caterpillar Engine Plowing and Hauling in California 
October Soil.’’ This should read ‘‘Adobe’’ instead of 
*‘October.”’ 
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A LARGBH VANADIUM-STEEL ORDER has been 
placed by the Ford Motor Co., Detroit, Mich., with the 
United Steel Co., Canton, O. According to a statement 
of the latter, the order calls for 2,100 tons, comprising 
three different kinds of materials, respectively for 
springs, for parts that require case-hardening, and for 
forged parts, axles, gears, etc. The three steels show 
the following properties, when tested unannealed, as 
rolled: 


(1) (2) ~ (3) 

" Spring. C-H. Forge. 
Ult. Tensile Str............ 140,000 55,000 111,250 
De RUMs 66 oaceoe + 06d000 94,800 36,200 82,500 
MT, on ceibcddsctectece< T1h% 29.2% 27% 
Reduction of Area.......... 31% 65.6% 64% 


Steel (3) can be raised to practically double the strength 
quoted, by proper heat treatment, its elongation being 
reduced at the same time to 12%. 


7 
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A SYSTEM OF STATE HIGHWAYS for California is 
advocated by the California Good Roads Association, of 
which Mr. Charles D. Daggett, of Pasadena, is Presi- 
dent. A rough draft of a legislative bill to this end 
provides for the appointment of three commissioners by 
the Governor, with a salary of $3,600 each. It appears 
that the proposition is to have the roads constructed 
by the counties, after previous approval of the location 
by the commission, and then to have the roads main- 
tained by the state. This plan, it appears, does not 
meet with the approval of Mr. James N. Gillett, Gov- 
ernor of California, who favors instead a bond issue of 
$18,000,000, which he thinks would construct about 3,000 
miles of roads and give the state a “‘system’’ instead of 
many disconnected networks of roacs, the degree of con- 
nection depending upon the action or failure to act of 
the various counties of the state. 





The Report of the Coroner’s Jury on the 
Chicago Tunnel Crib Disaster. 


The burning of the superstructure of the tem 
porary crib over a working shaft for a new i 
take tunnel at Chicago was described in ou 
issue of Jan. 28. This disaster resulted in the 
loss of nearly 60 lives The jury drawn by th 
coroner (consisting of six members) included 
three engineers (A. Bement, John Ewen and 
Benezette Williams), and in consequence of thi 
the investigation was made in a more intell 


gent and competent manner than would be the 
case with a jury composed entirely of layme: 
The conclusions also are of much greater 
portance and force. 

The verdict was rendered on Feb. 17 It at 
tributes the fire to the dynamite stored at the 
crib, which thus accounts for the rapid spread 
and intense heat, and also for the large death 
list, many of the victims having been suffocated 
by the noxious gases from the burning dyna- 
mite. No criminal responsibility is attached to 
the city, the engineers or the contractors; but 
it is shown that city ordinances were not ob- 
served and that dangerous conditions existed 
Such conditions of neglect of ordinances and 
rules, and failure to enforce measures of safety 
exist too often on works of this kind. The meth 
ods of storing and handling the dynamite were 
especially open to criticism, although they were 
methods of common practice The jury there- 
fore presented recommendations as to precau 
tions to be taken in carrying on the work in fu 
ture, which recommendations may be applied 
also to many works of a similar character. 

In view of the wide importance of the matter 
in its relation to construction works in general 
we give herewith the report of the jury pra¢ 
tically in full 


The said George Cooksey and 46 unidentified dead came 


to their death from suffocation hock and burt fr 

ceived by reason of fire, resulting in the destruction of 
what is known as the temporary intermediate crib, lo 
eated in Lake Michigan about 1% mil off the shor« 
from the foot of 68th St., said fire occurring about 


8 a. m., Jan. 20, 1909 

1. The fire which caused this loss of life, consisted 
in the rapid combustion of dynamite present in a room 
used for the purpose of thawing said dynamite, and 
the burning of this dynamite generated smoke and 
suffocating fumes in great volume, and was also accom 
panied by the evolution of intense heat and flames, 
which set fire to the structure of the crib Owing to 
the lack of evidence, we are unable to determine the 
cause of the initial fire which led to the burning of 
said dynamite, but it is our opinion that it resulted from 
conditions then existing in said thawing room, which 
were not only dangerous, but liable to cause uch fire 
From the evidence and testimony, we find the following 
conditions existed at said intermediate crib at the time 
of said fire: 

2. The superstructure of said crib was of massive 
timber construction, two stories in height, carried by a 
cribbed foundation filled with stone, the whole built in 
pursuance of a contract between the city of Chicago 
and the Jackson & Corbett Co., entered into Feb. 19, 
1907. This provided for the construction of Section 3, 
of what is known as the Southwest Land and Lak« 
Tunnel,* which was to be built according to plans and 
specifications provided by the then Commissioner of 
Public Works, William L. O'Connell. The contract wa 
later assigned to George W. Jackson, Incorporated. This 
contract expressly stipulates that: 

In all the operations connected with the work herein 
specified, that are performed within the limits of th: 
city of Chicago, all city ordinances controlling or lim 
iting in any way the action of those engaged on the 
works or affecting the materials applied to them, must 
be strictly complied with. 

3. Upon the lower floor of this crib were located two 
steam boilers, pumps, engine and electric generator 
compressed air tank, elevator engine and various oth: 
apparatus employed in the execution of the work, amon: 
which was a steam heated room for the thawing of 
dynamite. From this lower floor of the crib a shaft 
extended to the tunnel below the lake. Communicating 
between the shore and the lower story of this erib 
structure, there was a cable tramway upon which buck 
ets traversed for the conveyance of material and men 
By means of an elevator running between the tunnel 
and the first and second floors of the crib structure, th 
excavated rock from tle tunnel was raised to the second 
story, where it was either deposited in buckets and 
thereby transported to the shore, or else thrown into 
the lake. 


” *Engineering News, Nov. 14, 1907. 
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4. Upon the second floor of this crib structure were 
located sleeping quarters, kitchen and dining room for 
the accommodation of men employed in the execution 
of the work. All of these rooms were provided with 
exterior openings, except one. 

5. There were several fire hose 50 ft. in length, con- 
nected to water lines by stop valves located at the 
junction of the hose with the lines, and these pipe lines 
were connected with two steam pumps. There were 
four of these connections upon the lower floor, three 
of them upon the second floor and one in the roof of 
the cupola of the crib structure. It also appears that 
there was an overflow, controlled by a valve in these 
water pipe lines, making it possible for the pumps to 
continue in action, circulating water through the pipe 
lines when the hose was not in use, thus preventing 
the freezing of same in cold weather. There were about 
20 fire extinguishers, which were hung on walls at 
various points on both the upper and lower floors. 

6. There were between 300 and 500 lbs. of dynamite 
in the thawing room at the time of the fire, where it 
had been placed for the purpose of thawing. This room 
measured approximately 5 x 6 ft. and 8 ft. high. Upon 
its floor were located five return steam coils, 4 ft. in 
length and covering more than half of the floor aréa. 
These coils were supplied at full boiler pressure from a 
pipe leading through the upper part of the room and 
connecting with the steam pipe from the boilers. The 
safety valves of said boilers were set to blow at 115 
lbs. per sq. in., corresponding to a steam temperature 
of 347° F. 

7. There was only one stairway communicating be- 
tween the first and second stories of the crib structure, 
which was located a few feet east of the room used 
for the thawing of dynamite. 

8. At the time of the fire there was an accumulation 
of rock in the lake, which had been removed from the 
tunnel excavation and there deposited. It projected some 
distance above the surface of the water and rested 
against the northeast side of the crib. Upon this the 
majority of the survivors found refuge. 

9. The openings through the exterior walls of the 
structure were approximately 24 in number, about 
equally divided between the first and second stories. 

10. There were telephone connections on the crib, com- 
municating both with the shore office of George W. 
Jackson, Incorporated, and the system of the Chicago 
Telephone Co. 

11. The men were employed in two shifts of 12 hours 
each, one-half being off duty while the other half were 
at work, the change of shifts occurring at approximately 
8 a. m. and 8 p. m. 

12. There was a rule prohibiting smoking in the crib 
structure, but it was not strictly enforced. 

13. There were no boats or life rafts upon the crib, 
but there were 12 or 15 life preservers. It ap- 
pears, however, that the tug ‘‘T. T. Morford’ was usu- 
ally in the vicinity, and that on the morning of the fire 
it was at the permanent crib located about 3,000 ft. 
northeast of the burned structure, and that it proceeded 
immediately thereto and rescued men from the rock pile 
as well as from the water and ice floes. 

14. The men had not been drilled in the use of the 
fire apparatus, and there was no established system for 
its employment. As to whether the fire line was in 
serviceable condition at the time of the fire, it is im- 
possible to determine, as the testimony on this point 
is contradictory. It appears; however, that the desira- 
bility of inaugurating a fire drill had been discussed by 
those in charge of the crib work. 

15. An iron pipe 7 ins. diameter, resting on the bot- 
tom of the lake, leads from the compressors on shore 
to the crib structure, thence to the tunnel, for the pur- 
pose of supplying compr:ssed air to the rock drills and 
other machinery, as an auxiliary to steam power. 

Now, having before us the above mentioned facts, we 
find: 

1. That the dynamite thawing room was very unsafe 
in both design and construction, though following a 
common method where large quantities are handled. 
That it was possible for the dynamite to ignite, result- 
ing in burning or exploding, which could be caused by 
dynamite dropping through openings in the floor upon 
the hot steam pipes of the radiator, or by overheating 
of the room which might occur, as there was no ther- 
mometer employed to indicate temperature, or any pro- 
vision made for its control. While we are unable to 
determine whether or not these causes led to the starting 
of the fire which consumed the crib, we, however, em- 
phasize the fact that it was possible for it to have orig- 
inated from either, and it is probable that one or the 
other was the incipient cause of ignition. 

2. That the deceased came to their death by reason 
of suffocation and intense heat previous to the actual 
ignition of their clothing, and that !t was due to the 
burning of dynamite in the thawing room, the combus- 
tion of which dynamite in addition to the extreme heat, 
rapidly generated noxious gases in very great volume. 

8. That there was a sufficient number of fire hose 
connections, but the main supplying these being but 


2 ins. in diameter, was not of a capacity to supply the 








total number of hose connections attached to it. Pro- 
vision appears to have been made to prevent freezing 
of the water in these pipe lines, and under conditions 
of a fire involving only the wood work the system 
would have been adequate, but with a fire involving 
several hundred pounds of dynamite, neither the use 
of this water system nor one of greater capacity would 
have prevented the catastrophe. Evidence shows that 
strenuous efforts were made by the men on the first floor 
to apply water to the fire with the fire apparatus, but 
owing to the rapidity of the combustion of dynamite 
and the resulting suffocating smoke, fumes, and great 
heat therefrom, it was impossible for the men to remain 
long enough in the vicinity thereof to do so. A like 
statement applies to the use of the fire extinguishers. 

4. That the aerial tramway communicating between 
the crib and the shore offered no means of escape in 
this instance, and would be of limited value in the case 
of any serious fire at the crib, because of its low carry- 
ing capacity, due to slow speed at which it necessarily 
runs, and also to the fact that the wheel around which 
the power cable traveled at the crib end, would neces- 
sarily be rendered inoperative in case of such fire. 

5. That boats or life rafts could not be depended upon 
as a practicable safeguard in all emergencies, because 
in case of severe storms or the gorging of ice about the 
crib, they could not have been used. They would, how- 
ever, be of service under favorable weather conditions 
and should have been proyided. 

6. That the various doors, windows and other open- 
ings in the crib structure in the interior, as well as 
the exterior, walls were ample and well arranged, with 
the exception of one of the sleeping rooms occupied by 
laborers. 

7. That the rock pile adjoining the crib structure was 
formed by rock excavated from the tunnel, which had 
been dumped from the crib. It appears that at the time 
of the fire the rock pile had arisen from the surface of 
the lake and afforded a refuge for the men who were 
able to reach it. 

8. That this tunnel, which is to be used for the water 
supply for the southwest section of the city, is 16 ft. 
in diameter, built through live rock, about 165 ft. below 
the water line; that it was being built east and west 
from the foot of the shaft and that it required about 
250 lbs. of dynamite to make a shot in each heading. 
The contractors had established a place for the storing 
and keeping of dynamite in the lake, about 500 ft. from 
the shore at 73d St., and in the establishment and main- 
tenance of such place of storage, complied with all the 
regulations, municipal, state and federal. The evidence 
shows that the contractors from time to time transferred 
from the storage plant to the crib, only so much dyna- 
mite as required for daily use and consumption. Upon 
being delivered to the crib, it was placed in the thawing 
room, for the purpose of thawing preparatory to use. 

We, the jury, after considering all the facts, find that 
none of the city officials, none of the officials of George 
W. Jackson, Incorporated, nor George W. Jackson, per- 
sonally, were guilty of any criminal carelessness for 
existing conditions at the temporary intermediate crib. 

We make the following recommendations in connec- 
tion with this matter: 

1. That a commission of competent men be appointed 
by the Mayor to determine the best methods for the 
handling, care and treatment of dynamite and other ex- 
plosives, and to formulate rules and regulations there- 
for; that upon the report of such commission, proper 
legislation be enacted covering the subject. In making 
these recommendations, we have in mind similar meas- 
ures which are now in force in the city of New York 
for the regulation and handling of explosives in that 
city. Pending putting into force permanent regulations 
as recommended, we urge that the proper city officials 
take immediate action to insure safety in use and hand- 
ling of explosives. This we consider absolutely neces- 
sary in view of the fact that methods equally as dan- 
gerous as those employed at the crib are now and have 
been in vogue for many years in connection with work 
carried on for and by the city of Chicago as well as by 
others. 

In this connection we feel it incumbent upon us to 
mention favorably the studies and experiments made by 
Mr. George F. Samuels, of the Bureau of Engineering 
of Chicago, upon a thaw house, which was built upon 
the principle that no such house should be warmed by 
high pressure steam, nor have a radiator within the 
room itself, and that the steam used should be of a 
very low pressure, supplied to an indirect radiator 
placed exterior to the thawing room, as described in 
his testimony.* In addition to the foregoing recom- 
mendation, we believe that certain matters pertaining 
to the restoration of the crib and resumption of work 
thereat, should be considered. Therefore, we make the 
following suggestions: 

2. That the housing of workmen in such reconstructed 
crib, where it becomes necessary to detain dynamite for 
the purpose of thawing, should be discontinued. 

*The thaw house designed by Mr. Samuels was de- 


scribed and illustrated in our issue of June 25, 1908.— 
Ed. Eng. News. 


















3. That the electric wiring should 
cording to the requirements for build; Mire. 
city of Chicago. a 

4. That the safety of men employ 





first considered, and to that end the Pe2, ne 
vices designed for safety in building ee 
used. roe 


5. That fron ladders be attached ty ; ; 
crib at various places; also a lif Pied: 
around the crib at a sufficient distan ve 
face of the lake so that men could ¢ 
port themselves thereon. In making 
tion, however, we have in mind the ; 
ing weather these ladders and the lif 
little or no avail. 

6. That a pipe line of adequate ca; 
quirements of the fire system be used 
department be organized among the ; 
the crib, but under the contro] of +! Mar 
And that the crib be equipped with hos: 
ers and such other apparatus as is ¢ 
by the Fire Marshal. 

7. That boats be kept at the crib, rea ery 

8. That the pipe line carrying com; — 
the shore to the crib be made to enter pte 
crib below the floor thereof, so that in os 
the crib it would not be injured, but co 
air to the tunnel. 

9. That two stairways between the | 
floor be provided. 

10. That there be windows through th rior 
of all rooms in the crib. 
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Car Fender and Wheelguard ‘ests. 


The report to the Public Service « 
First District, State of New York, 
Committee on Safety Devices and A 
vention Measures, recently issued 
tests made at Schenectady and Pittsburg in Sep 
tember, October and November, 1908 to deter 
mine the merits of the various fenders ind whee. 
guards on the market and of those that any 
ventors might submit for trial. In thes: trials 
stretches of track owned by the Gener»! Electr 
Co. and the Westinghouse Electric and 
turing Co., respectively, were relaid with sections 
of cobblestone and asphalt pavement io approxi- 
mate the conditions prevailing in New York cit 
Dummy figures were used. These wer 
to weight, shape and joints, as near |i! 
figures as practicable. There were th: gener 
types—a 50-lIb. boy, a 120-lb. woman aid a 17)- 
lb. man. These were clothed in typica! garments 
as it was found that the clothes had no little 
effect on the operation of the safety devices. Not 
only the life-saving qualities of each device wer 
taken account of, but also other points of in 
est to the railways—the cost and ease of main- 
tenance, the weight, the simplicity of design and 
the material of which it was built. It was con- 
sidered necessary to make these tests as 
similar ones previously conducted by various in 
terests, proper uniformity of conditions and re- 





mission 
the Sub- 
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vers the 


ter- 
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quirements had not been maintained. [n advance 
of the tests a set of rules was draw up, and 
widely circulated, showing the classification of 
devices and standard conditions of the tests for 
all fenders or guards of a similar character 

In all, 38 projecting fenders and 2!) wheel: 
guards were tested. On these 67 devices 1,801 
separate tests were made, with the dummies 
standing and prostrate in all positions in which 
a pedestrian would be apt to be hit. 

As - result of these tests the sub-committee of 
the Commission made several recomm:ndations 
concerning the use of such devices in vy York 
City—the only territory under the juris(iction of 
the Commission. Some of these are reprinted be- 
low: = 

Recommendations. 

All cars in service under the jurisdiction of ‘his Com- 
mission should be supplied with two auton tic (me 
chanical drop) wheelguards, which must »° attached 
to the trucks of all types of cars, appa- 
ratus to be always maintained in a norma! operative 
and life-saving condition, the tripping gate be car- 
ried at a height of not more than 5 ins. an’ ("1° apron 

” of the wheelguard not more than 4 ins. abov e rails. 

All cars in service under the jurisdiction of ‘his Com- 
mission in the Boroughs of The Bronx, ©: «ns an 
Richmond, should also be equipped with a  rojecting 
type of fender always, carried in a normal op: 1ting P 
sition with the oute? edge of apron not m — than § 
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-- the and maintained in a thoroughly any wheelguard or fender which is to be carried close governed by the local conditions prevailing in each 
ins. above a) ving condition. to the track in a fixed position, attached to either truck individual case, and the pick-up efficiency, as shown in 
operative # in in Brooklyn should also be or car body. these tests, must be considered propértionate to th 
All ape Ss ng fenders, and should carry them Wheelguards and fenders with aprons made up entirely height at which the device was carried above the track 
equipped * ng position with the outer edge of of fingers pressed to the pavement when in action did not The tests could not prove altogether the ability of the 
i Prccage” , than 6 ins. above the rails, except give the results anticipated by inventors of devices of devices to withstand the rough usage of continuous car 


uld be lifted up into a folded posi- 
1an without the latter leaving the 


ich fend 


hy the m 





pale are operated in certain streets. 
patos Te » recommendation that all cars be 
- ae gatically operated whetlguards, and 
aga ay cars under the jurisdiction of the 
ow " supplied with a projecting type of 
if a er natic or manually operated), is that 


i that amy one device will be suffi- 
being operatcd at high speed. Cars 
w speed necessary in congested dis- 
y guarded by automatically operated 
irs operated through localities where 
ufficient to prevent high speed should 
both projecting fenders and wheel- 


automatically-dropped fender is used, 








rience pro that it must be carried at least 6 ins. 
ee the payment, and this height will not always 
ot tk: Wh ipped, to drop to the pavement quickly 


’ t ier a body in a prostrate position. The 


enough to get 

manually-Opel type of projecting fender must also 
2 earried at same height above the pavement as the 
4 matic, so that if the motorman does not drop the 


onder to the pavement before reaching the victim, it 
cad ver him allowing him to go under the 


sf yil] pas 

woh the ir, if they are not protected by a wheel- 
eal but both the automatic projecting fender and 
» manually-operated fender are effici:nt for catching 
verson struck in an upright position. Therefore, it is 
fel? jered essential that the cars should be equipped 
with both wh elguards and fenders, wherever local con- 


‘ions do not interfere with the use of fenders. 

| hould be fully understood that the effec- 
the foregoing recommendations is wholly 
jependent upon the maintenance of the devices in a 
horoughly operative and life-saving condition. If such 
voquirements ate not exacted of the operating railway 
the results which the Commission desires to 
scomplish cannot be obtained. 

The exhaustive trials, while not proving that any par- 
eylar fender or wheelguard had reached a point of 
eficiency to warrant its preference over all others, has, 
without question, demonstrated that there are several 
lable fenders and wheelguards far superior in actual 
operative merit to most of the contrivances used at 
esent, and less expensive to maintain in a life-saving 
oodition. Their adoption by street car companies, not 
New York City but all over the country, would, 
t re, tend to lessen in a marked degree the appall- 
ing oumber of fatalities and serious accidents occurring 





mpanies, 








on street railways. 
It is only recently that the great increase of street 
ar accidents has brought home to the management of 


nilways, principally through the claim department, the 
messity of using a fender and giving to it the same 
ae and consideration as is given to other parts of the 
ar equipment. When the companies shall have in- 
tilled into their employees’ minds the idea that these 
forms of safety devices should not be carelessly handled, 
but should be maintained in as efficient operative condi- 
ton as the controller, circuit breaker and other essential 
parts, they will undoubtedly have accomplished a great 
deal toward reducing the amount of damage claims 
which is yearly brought against them. 


Experience with Various Types. 

The tests have shown that car fenders and wheel- 
guards are like any other class of machinery. They must 
be gradually developed, and then be tested many times 
in actual use before they are available for service. While 
some of the devices tested had merit, they lacked the 
devedopment which would make them suitable for use 
upon the surface cars in Greater New York. Some de- 
vices were of such poor workmanship and improper ma- 
terial that practically no true result of their pickup 
qualities could be obtained. Others had an impossible 
tumber of working parts, such as sliding contacts and 
jints, which would require lubrication and protection 
from the weather, and thus increase the care necessary 
‘o keep them operative. Again, others were built with 
4 large number of spiral springs which it would be 
impossible to maintain in a normal condition. 

Most of such devices were the result of ideas gained 
ftom witnessing accidents, by people who did not have 
‘1y conception of the requirements of a fender or wheel- 
turd for practical railway use. It was therefore not 
Surprising thet the devices which withstood the hard 
Usage given by the tests and made the best percentage 
ot pick-ups, were those of manufacturers who have long 
been in the bosiness and had developed their apparatus 
tong the lin». required by railway companies. 

In this couvtry long experience has shown that cli- 
Mate, speed, 'reet pavement and other influencing fac- 
“rs prohibit, on account of excessive cost, the use of 


this class, as the fingers, when dropped upon cobble or 
other uneven pavement, invariably struck the dummy on 
the rebound and either pushed it along or mangled it 
among the fingers, tending to reduce greatly its ability 
to get the victim onto the apron. 

The material used in the construction of the device 
bears directly on its ability to withstand the rough 
usage caused by continuous service and largely influences 
its capability as a life-saver. Malleable iron should be 
used for all fittings, hangers and every part possible, 
as it will withstand a severe blow without bending, to 
which fittings of steel] and iron prove themselves sub- 
ject. The latter sometimes got out of shape; were 
sprung or became inoperative without the fact being 
noticed until they were again called upon to act. If 
fittings are maileable, the design can be of less weight 
for the same strength. The aprons of wheelguards that 
gave the best results were those formed of steel with 
wood slats, and those comprising thin strap steel and 
malleable iron braces. The slats and straps are so 
placed that when broken they can be readily and cheaply 
replaced without removing the apron from the car. 


It developed during the tests with the 120-lb. woman 
figure that the wearing apparel was often the cause of 
failure of the devices either to pick up the dummy or 
to remove it from the track. When the fender hit the 
figure and pushed it along the track, the clothing some- 
times trailed on the pavement and got under the front 
of the device with the result that in a number of cases 
the body was drawn under the fender. This brought out 
the fact that any successful wheelguard needs to be 
pressed to the pavement by a pressure of not less than 
100 Ibs. at the time it is intended to pick up an object. 
Devices that were operated by springs, instead of de- 
pending upon gravity, demonstrated this by making 
successful pick-ups where the others failed. 

It is desirable also to keep the apron of both fender 
and wheel-guard as narrow as possible because of the 
shaking which takes place when a car goes over special 
track work or faulty joints, as the device is suspended 
only at the back. Its tendency to shake is, of course, 
proportionate to its width, and is undesirable for the 
reason that it loosens the parts, thereby causing a rattle 
and noise, and deranges the mechanism, shortening the 
life of the entire apparatus. 

As it is found essential that a device should be forced 
to the track and held there by a compression spring, 
those depending only upon their weight being practically 
useless, it is desirable that the apron of either fender 
or wheelguard, when in normal operating position, 
should be pressed upward against a spring in order to 
retain it as far as possible in a rigid position and to 
obviate the shaking effect referred to above. 

The tests developed the facts that, with a projecting 
fender, the transverse width of an apron is a very im- 
portant point, and, in order to catch and retain a per- 
son struck by it, the width must be proportionate to the 
car’s speed. 

Very few of the projecting fenders tested had adequate 
bumper or dash protection to prevent the victim re- 
ceiving serious injury by coming in contact with these 
parts. Only in the case of a very limited number of 
those that had dash and bumper protection was it ap- 
parent that an effort had been made to prevent the 
well-known throwing-out effect. 

Another point in connection with the apron of most 
projecting fenders, as well as wheelguards, is that a 
straight apron must be wider than one of scoop shape 
in order to retain a body. This is an important point 
to the railway companies, as by knowing the speed of 
their cars through districts where a projecting fender 
is to be used, as well as through a district where a 
pick-up type of wheelguard is to be employed, they can, 
by testing, ascertain the minimum width of apron neces- 
sary for either fender or wheelguard-to hold a body. 

In the selection of a fender or wheelguard, the rail- 
way manager must give consideration to the practicabil- 
ity of the device he adopts to suit the operating con- 
ditions governing his road, such as pavement, track, 
grades, short curves and curves that pass close to the 
sidewalk at corners where it is likely that a projecting 
fender would catch pedestrians. Also snow and ice 
must enter largely into his consideration, especially in 
the selection of a projecting fender or pick-up type of 
wheelguard. 

The height that the device was to be carried above 
the track in the tests was not fixed by the Committee, 
but was left to the opinion of the participant. Therefore, 
the railway manager must give consideration to the dis- 
tance each device was carried above the track to secure 
the efficiency marks obtained. In a number of cases 
the devices undoubtedly were placed lower than permis- 
sible on many roads by reason of the condition of the 
permanent way. The height above the rail should be 


service, nor in many instances the picking-up qualities 
of those which, after a few trials, were damaged so as 
to be inoperative, and had to be withdrawn. 

The tests, successful as they were, unfortunately 
proved no one fender superior in all its parts to the 
others; but the results, as shown by the ratings, speak 
for themselves. 

FENDERS.—In considering the devices tested as dé 
scribed upon the foregoing pages, there are the “‘non 
automatic projecting fenders’ which are serviceable only 
for catching a person struck in a standing position, as 
the fender must normally be carried at a height above 
the track, which permanent way conditions seldom per 
mit of being lower than 6 ins. In the event of a person 
being in a prostrate position between the tracks, the 
fender will pass over it, and if the car is not equipped 
with a wheelguard, the victim wil! get under the wheels 

While the same may happen with a “‘platform-operated 
projecting fender,”” which also must normally be carried 
the same distance above the track as the non-automatic, 


the motorman can in this case drop the fender to pick up 
the object upon the track if he sees it in time: but 
with the non-automatic, even though he sees th: object 
sufficiently far ahead, he is helpless to prevent it from 
going under the car and depending upon the wheelguard 
to save life, unless he is able to control the speed of his 


car and bring it to a full stop in time to prevent striking 
the victim. 
There were several fenders submitted which were in 


tended as a “combination fender and wheelguard,"’ or 
“primary and secondary fender’ arranged to operate so 
that if the front or primary fender passes over a person, 


or fails to pick up, the wheelguard or secondary fender 
will have been dropped ready to receive the person by 


the lifting action of the front fender. This principle is 
certainly worthy of the time, attention and effort being 
given to it, as we believe the future will demand this 


form of safety device for use upon cars for city service 
None of the devices of this character was sufficiently 
developed ta_warrant its use. 

The ‘‘automatic projecting fenders,’’ of which several 


were tested, are designed to be differently operated, and 
to accomplish a wide range of results. The fender with 
the projecting bar extending in front of the apron, com 


ing in contact with an object, trips the mechanical de 
vice, which drops the apron ready to pick up the object 
This form of fender is available for service only where 
congested street conditions do not prevail. 

During snowstorms, when fenders of this class for this 
reason would be particularly useful, trouble would un 
doubtedly be experienced on account of the automatic 
trip being operated by snow upon the track. Although, 
at the present time, this type of fender is in use upon 
several roads in Canada where they have more frequent 
snow storms than are experienced in New York City, 
and we are told that little trouble is experienced from 
these conditions. 

Also among the ‘‘automatically operated fenders,’ there 
are those having a front bar, which, coming in contact 
with an object, is intended to drop the fender, apply 
the emergency air application to the brakes, sand the 
track, and shut off the power by the automatic circuit 
breaker over the motorman’s head, thereby bringing the 
ear to a full stop in as short a distance as possible, all 
of this being done by mechanism such as springs, valves 
and trips. As the cars for which these fender tests were 
conducted would not permit of a device which attempted 
to perform so many functions, further consideration is 
not given to this class of device. 


The platform-operated fender, i. e., one dropped by th: 
motorman by pressing a plunger with his foot or pulling 
a lever, is a type which has long been in service, and 
therefore has reached the highest point of development. 
We believe it will gradually be superseded as the auto- 
matic type of fender becomes more fully developed, but 
only upon roads whose cars do not operate in congested 
districts. 

The platform-operated fender has undoubtedly demon- 
strated its efficiency in picking up objects, provided the 
device is maintained as close to the track as permissible, 
and the motorman drops it in time before reaching the 
victim; but of course, it is dependent upon the human 
element for its result. 


In the tests made the platform-operated tender was 
not dropped to the track for standing positions, and 
proved efficient. For prostrate positions the fender was 
dropped by the motorman before it reached the body, as 
it was considered that the test was one of the picking-up 
qualities of the device, and not of the alertness or 
temperament of the motorman. 

The “Shearing Projecting Fender.” Several of this type 
were offered for test. They are intended to be attached 
to the car body in a rigid position so as to extend in 
front of the dash and be maintained not more than 2 
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ins. above the track in order to be effective for city ser- 
vice, but pavement conditions in Greater New York will 
not permit this. This type of projecting fender might 
be found suitable for some classes of service, but it can- 
not be given consideration for use upon cars within the 
jurisdiction of this Commission. 


WHEELGUARDS.—The ‘Pick-up Type of Wheelguard.” 
This wheelguard, like the platform-operated projecting 
fender, has long been in service, not only in many parts 
of the United States, but has been very largely used in 
Europe with considerable success. It has recently been 
the subject of much successful development by its manu- 
facturers reducing its heretofore rather expensive main- 
tenance, and especially lessening the chattering effect of 
the apron caused by its form of suspension, which is 
entirely at the back, therefore making it susceptible to 
the damaging effects of jolting caused by the car passing 
over defective track or special work. 

There is little difference between the mechanism of 
wheetguards. They are all operated by releasing 
some form of catch which normally holds the apron above 
the track, though some of them proved more sensjtive 
and rapid of action than others. But all wheelguards of 
this type are designed to have the apron attached to the 
pilot board of the truck, or to the car body, according 
to the idea of the inventor as to which method of sus- 
pension gives the best result. 

In the opinion of your Sub-Committee, all types of 
wheelguards either upon single or double truck cars, 
must be suspénded from the truck to attain proper re- 
sults. 

The apron is usually carried normally 4 ins. above 
the track, and is dropped by means of a mechanism 
which is operated by a swinging gate. This gate is car- 
ried 5 ins. from the lower edge, above the rails, and 
hung as far in front as the available space under the 
car will permit (which should not be less than 36 ins.). 
Upon an object striking the gate it actuates a mechan- 
ism dropping the apron against the track by strong 
compression springs that are absolutely essential to the 
successful operation of this form of device. 

“Automatic Gravity Drop Wheelguard.’’ This device 
is similar to the wheelguard described above, except that 
it is dropped to the track from its normal operating po- 
sition by its own weight, instead of being aided by the 
action of a compression spring to accelerate its dropping 
effect and hold it to the track under pressure. The tests 
demonstrated that, except in the case of cars moving 
slowly, at about 5 to 6 mi. per hr., this form of device 
without compression springs was too slow in getting to 
the track after a body had come in contact with the 
tripping’ gate, and the apron was not kept in sufficiently 
close contact to the pavement to prevent the victim be- 
ing drawn underneath the apron. 


these 


” 


“Platform Trip Wheelguard. This wheelguard has the 
same characteristics as those described above, with the 
exception that it depends for its operation upon the mo- 
torman, who must press a plunger to actuate the mech- 
anism which drops the apron from its normal position. 
Your Sub-Committee is of the opinion that a manually- 
operated wheelguard is not efficient, and that all wheel- 
guards must be automatically operated. 


“Shearing Automatic Mechanical Drop.”’ This form 
of wheelguard differs materially in its action from those 
previously described, inasmuch as it is intended by its 
triangular shape to shear the object from the path of 
the car. This device, by its advantageous form of sus- 
pension and its being held in normal operating position 
against strong compression springs, together with its 
triangular form adding to its strength without increasing 
the weight, reduces maintenance to a minimum. Whether 
the results to the victim are more severe by being 
sheared from the track than if picked up, appears to 
your Sub-Committee, from the great number of tests 
made, to be purely a matter of the position in which 
the victim is when struck. The shearing wheelguard 
efficiently prevented the dummy from getting under- 
neath the wheels of the car, as it was exceedingly rapid 
in operation and was pressed to the track by heavy com- 
pression springs, which hold the guard strongly against 
the pavement throughout its entire width. This was 
‘demonstrated to be a very necessary feature. 

“Shearing Automatic Gravity Drop.’’ The character- 
istics of this wheelguard are similar to those of the 
shearing automatic mechanical drop, except that it de- 
pends upon its own weight to drop it to the track from 
its normal operating position. This serious defect, upon 
which comment has been made throughout the report, 
shows a lack of development in the essential features 
necessary to make it a successful device. 

“Shearing Non-Automatic.”’ This device is intended to 
be carried in a fixed position attached to the truck of the 
car, and must be carried at a height of not more than 
1 in. above the track to be effective. 

This form of rigidly supported wheelguard has proved, 
in the experience for some years of the railway compa- 
nies in Manhattan, to be seriously difficult to maintain 
in an efficient life-saving condition, and any form of 
wheelguard that must be maintained in a fixed position 
close to the track must be condemned. 


The Cast-Iron Sluice Gates for the Fens Gate 
Chamber, Charles River Basin, Boston Mass. 


By WALTON H. SEARS.* 

The Charles River Basin Commission,} in con- 
nection with its work of forming a fresh water 
basin by constructing a dam across the Charles 
River between the cities of Boston and Cam- 
bridge, Mass., has designed in its engineering 
department, and is at present erecting, five 
rectangular cast - iron 
sluice gates for the gate 
chamber at the outlet of 
the Fens Pond into the 
Charles River Basin. A 
description of these 
gates.and their operating 
machinery follows. 

The gates are of the 
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The worm is direct-connected 
armature shaft. Fig. 3 shows 
the operating stand assembled 
raising the gate is taken by a 
bearing and the thrust on t} 
taken to the operating stand 1} 
ings. The bearing area betwe, 
the top of the nut and the cap 
stand is lubricated by a grease 
The large ball bearing is kept 








rising stem type, have a 








free opening 6 ft. 4 ins. 
wide by 7 ft. 8% ins. 
high, and are to control 
the flow of storm water 
and the overflow from 
sewers in time of storm. 
The pressure may be 
from either direction, the 
maximum for which the 
gates and machinery are 
designed being 15 ft. over 
the sill or invert. 

The general arrange- 
ment of one unit is shown 
by Fig. 1. The gate, 
frame and guides are of 
cast iron, but the bear- 
ing faces of the gate and 
frame are of bronze of 
the following composi- 
tion: 70 parts copper, 2 
parts tin, 26 parts zinc, 
2 parts lead. This ma- 
terial is hammered into 
dovetail grooves and 
afterward machined. All 
sliding surfaces are faced 


with bronze. The gate 
has a tongue extending 
along each edge which E. 


slides in a _ correspond- 
ing groove in the guide, 
as shown in Fig. 2, 
which is a typical section 
of frame, gate and guide. 
The tongue-and-groove 
guide the gate and, 
when operating under a 
reverse head, take the 
pressure. As the pres- 
sure is reversible, it is 
necessary to hold ‘the 
gate against the frame 
when in the closed posi- 


tion. This is accomplish- 
ed by means of a fixed Sis tate 
bronze-faced wedge on 
the bottom of the gate, FIG. 1. 


which engages the bronze 
face of a yoke on the 
frame, as shown in Fig. 1, and by eight ad- 
justable bronze wedges on the gate, which engage 
corresponding fixed bronze wedges on the guides. 

The operating stems are of rolled Tobin bronze, 
4 ins. in diameter, turned down to 2% ins. at the 
end where fitting into the gate and to 2 ins. at 
the extreme end where the lifting load is trans- 
mitted to the gate by a nut, held from backing 
off by a split pin. The stem is kept from turn- 
ing in the fit in the gate by two special bolts 
screwing into the gate and extending. through 
into the stem. The upper end of the stem has 
a square thread of %-in. pitch which engages 
with the operating nut. 

This operating nut is of “Navy” bronze and is 
keyed to the inside of a Hindley worm wheek 





*Mechanical Engineer, Charles River Basin Commis- 
sion, 367 Boylston St., Boston, Mass. 

?The scope of the work of this Commission and many 
of its details have been described in Engineering News 
of Jan. 12, 1905, p. 31; March 1, 1906, p. 243; March 
15, 1906, p. 287; July 9, 1908, p. 27; Nov. 5, 1908, p. 498, 
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GENERAL ARRANGEMENT OF SLUICE GATE FOR FENS GATE 
CHAMBER, CHARLES RIVER BASIN, BOSTON, MASS 
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mersed in oil by an oil ring, as show: 
and the bearings of the worm shift 
The point wher 


cated by oil cups. 
lubrication is most important is of 
worm and this is provided for by 
casing partially filled with oil all th: 


the lower side of the worm dips con!!! 
Mounted on the bedplate with th: 


stand are the motor, the limit swi' 
mit switch reduction gearing. 

The motor is series wound for «: 
HP. on intermittent service and is ¢ 
allow stalling across the line for 
without injury. The speed of the 
r. p. m., which speed with the 20 to 
in the worm and wheel gives a gate 
per min. The short duration of ope: 
of the use of a 1-HP. motor frame. 
were furnished by the General Ele: 
are of their standard C R type, bu! 
enclosed, makifig a waterproof b 
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Moisture running along the 
a before entering the frame by 


apparatus was designed and 
.ontract by the Cutler-Hammer 
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Horizontal Section of Gate, 
Guide, Fens Gate Chamber, Charles River Basin. 


CZ 
Frame and 


has an oil-im- 


mersed, reversing drum controller of very com- 


pact design, 
mit-switch release. 





troller 


with automatic overload and 


The first movement of the 
motor 


handle throws the directly 





Fig. 3. Two Half-Sec tions of 


Stand of 


Operating 


Sluice Gate, Fens Gate Chamber, 


Charles River Basin. 


across the leads but short circuits the overload 
release coil to take care of the starting current. 
The second and ‘last movement removes this 
short circuit and the handle remains there until 


1utomatically 
switch or until released by hand. 


released by overload or limit 


In the com- 


plete installation there are five gates and the 


five controllers, 


together with a main switch, 


voltmeter and ammeter are mounted on one 


marbleized 


slate board. 


The gates complete are being made by the 
Chapman Valve Manufacturing Co., of Indian 
Orchard, Mass., but are being erected by the 


Charles River Basin Commission. 


This Commis- 


sion is composed of Hon. Henry D. Yerxa, Chair- 
man, Hon. Joshua B. Holden and Gen. Edgar R. 


Champlin. 


William S. Youngman is Secretary 


and Hiram A. Miller, M. Am. Soc. C. E., is Chief 


Engineer. 
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STHEL FURNACES, of the Stascano type 





‘ed crucibles for the production of soft and 


the plant of the Fraser Co., Bonn, Prussia, 
“L’Electricien.”” Two 1-ton, 250-HP. fur- 
Three- 
The treatment 
harge takes about 5 hours of which 1% 
juired to remove sulphur and phosphorus 
tion. The energy consumption is reported 
900 KW.-hrs. per ton of steel containing 
carbon, 0.06% phosphorus and 0.03% sul- 
laimed that a low-grade material can be 
00d results. 


Straight or Tapered Concrete Piles? 
By CLARENCE 8. HOWELL.* 

It has been claimed that piles having tapering 
shape develop greater load capacity than those 
having lines parallel to their vertical centers. 
Timber piles, or the trees from which they are 
cut, grow under conditions of nature which give 
to them their familiar 
cannot be said that such shape is a factor in 
favor of their use. It is probable that this 
familiar shape may have fostered an impression 
that throughout the varied conditions and re- 
quirements of piling, of whatever style, no de- 
Viation should be made therefrom. On the other 
hand, attempts have been made to develop 
greater load capacity by driving timber 
With their greatest diameter downward. 
out attempting a review of results from such 
practice, it will be sufficient to note that it 
sought to make use of the increased compression 
at the lowest stratum to be penetrated and to 
develop the load capacity and distribute the im- 
posed loads, as far as possible, beneath the upper- 
most stratum, in rightful keeping with the fun- 
damental principle underlying the use 
foundations. 

Certainly, in the manufacture of 
piles, whether of the type cast before driving 
or that which employs a shell wherewith to 
mold such piles in place, it does not suggest good 
practice purposely to design the shape of piles 
So as to give them the extreme taper involved 
in the following comparison, 
trary to the principle of pile foundations, to 
place, in great part, the weight upon the top 
stratum. It must be obvious that when tapered 
driven upon close centers, by reason 
of their extreme taper, the compression due to 
displacement reaches its maximum very near the 
tops, and likewise that the natural compression 
of the earth at their points will not be greatly 
increased by their slight displacement. In the 
same sense, their small surface area offers small 


tapering shape, but it 


piles 
With- 


of pile 


concrete 


and thus, con- 


piles are 


development of skin friction at or near their 
points, consequently making little use of the 
natural compression of the earth where it is 


generally greatest and most useful. 

Of two types of tapered pile, that cast be- 
fore driving, and that for which a shell is driven 
and then filled with concrete, the former is sub- 
ject to the danger of fracture in driving, unless 
driven by a jetting process, and the latter is 
subject to reduction of its previously estimated 
load capacity, through disturbance of the shell 
before filling. The jetting process is well known 
to have no formula by which a load capacity 
can be estimated and is so dependent upon vari- 
ous other conditions that only an actual test 
load may be depended upon to establish the 
bearing value of each pile so driven. When a 
tapered shell is first driven, and afterward filled 
with concrete, especially when such a shell is 
tightly fitted upon a driving core, the upward 
thrust exerted in withdrawing the core will fre- 
quently pull the shell from the previously ob- 
tained penetration. The skin friction must be 


sufficient to counterbalance the upward thrust. 
Where the underlying strata are of a soft or 
semi-liquid nature it may be that sufficient 
friction is rarely obtained, and it is thus ap- 


parent that the penetration upon which the load 
capacity is estimated becomes subject to un- 
known alteration. Where piles of the cast type, 
having parallel sides driven, they would be sub- 
ject to the same danger of fracture, though in 
probably less degree than the tapered pile of 
Same type. 

Probably the most successful method of plac- 
ing the cast pile is that of first securing the 
required penetration by driving a shell and then 
placing therein a cast pile, the space surround- 
ing the pile being filled with grout. It has not, 
up to this time, been found possible properly to 
drive the cast pile, except by this method. Ap-— 
parently, therefore, the load capacity of con- 
crete piles, when they are of tapered shape, is 
more or less obscure. This statement may also 
apply to straight cast piles, except when they 
are driven as described above. 


~®Architect and Civil Engineer, 1723 G St., N. W., 
Washington, Cc. 


The advance of modern engineering work 
within the limits of the average city which so 
often may alter the ground water line and con 
sequently impair the life of a foundation 
timber piles is just as liable to greatly 
the upper stratum 


upon 
disturb 
through which concrete piles 
have been driven Removal of any considerable 
amount of the soil from the highly compressed 
and loaded area surrounding the tops of tapered 
piles must have an 
effect upon the 
Even were 


detrimental 
foundation resting thereon. 
such piles driven to underlying hard 
stratum, by reason of the 


unquestionably 


small 
they 
reinforced 
siderable sectional area of steel. 
appear to be 
between a 


cross sec- 


tionai area at their points, 


safe as columns, 


would not be 
unless with a con- 
There does not 
any great difference in this respect 
foundation upon tapered and 
one upon a spread footing. Tapered piles would 
seem to have no other effect, considered from this 
Stangpoint, than the 
footing upon a 


piles 


development of such a 
other words, 
compression of the top stratum and corresponding 


decrease in the area 


limited area, or in 


required resulting from in- 
creased resistance. 
Piles 


Cause 


having a constant diameter 


displacement 


necessarily 
throughout their 
length and consequent compression, greater than 
tapered piles, at every point of their penetration. 
Since the natural compression generally increases 
in ratio to depth, by 
placement and 


equal 


reason of its constant dis- 
unvarying area of skin friction, 
the pile with sides parallel with its vertical cen 
ter will develop its load capacity generally upon 
the lowest stratum into which it penetrates. 
Thus it makes use of probably the most import- 
ant element entering into the distribution of 
loads from foundation piles, which element is al- 
most entirely lost when 
siderable taper are used. 


piles having any con- 

When tapered piles are driven through a com- 
paratively hard stratum, underlaid by a softer 
stratum, the driving form, with its thin point 
will quickly penetrate to a considerable depth 
till compression around the upper section of the 
piles great as to require but few 
develop the required load capacity 
Under such conditions, might it not be proposed 
that to increase the taper would increase the 
ultimate value of the pile? Likewise, might it 
not be suggested that when driven under such 
conditions, to shorten the length of such piles 
would be advantageous, such suggestion result- 
ing from the practically useless penetration of 
the slender form into soils of very soft texture 
upon which little compression is developed and 
insufficient skin friction to make any great use 
of the natural compression. It must be ad- 
mitted that the tapered form of pile, especially 
when such taper is great, results in an im- 
proper development of load capacity and such 
shape does not suggest improvement over timber 
piles having less taper. 

These facts are best seen from the comparison 
between a straight and tapered pile given in the 
accompanying table. 


becomes so 
blows to 





TABLE SHOWING PROPERTIES OF TAPERED AND 
STRAIGHT CONCRETE PILES. 





Tapered pile: Diameter of head...........+++5+5 20 ins. 
Diameter of point.........+seee0+. 6 ins 

DEE Weddn iv cccee es bocbhéndesecous 20 ft. 

Straight pile: DAAMtes occ icccccccccsecccsecsee 20 ins. 
EMMGER cecvcacccccusdcsecbésecess 20 ft. 

Cross Equiva- 
sec- Dis- lent® 
tional place- com- Frictional 
area ment. pression area 
#1. ins. cu. ft. % sq. in. %o 
TAPERED PILE. 
PURER -occccccdtnatanee 28.3 sate ove dees 
PW B. Be cctcccaces 70.9 1.7 4.7 1,461 14.9 
Second § ft......... 132.7 3.5 98 2,120 21.6 
Teese GS fh.00 cccccves 213.8 6.0 16.9 2,780 28.4 
Fourth 5 ft.......... 314.2 90 25.8 3,440 35.1 
WOR sc.x:s cuceee emis 20.2 minal 9,802 
STRAIGHT PILE. s 

For each § ft........ 314.2 10.9 30.9 3,770 25.0 
Total...cdcdccvs 43.6 15,480 dees 


*Percentage given represents the amount of compression 
in a compressible area limited by a radius of 1.5 ft. 
from the center of pile, or 1,017.9 sq. ins. to a depth of 
5 ft., equal to a volume of 61,000 cu. ins, 








The scope of this article precludes the possi- 
bility of a discussion relative to the probable 
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load capacity of concrete piles driven under 
varying conditions and by various driving 
methods. The question of distribution of such 
loads, however, is a pertinent one when it ap- 
pertains to pile foundations and the factor of 
safety involved in such instance should be ma- 
terlally greater when the imposed load is dis- 
tributed upon upper hard stratum through the 
medium of tapered piles. 

From the dimensions, displacements, etc., in 
this table it will be noted that while tapered 
piles of the dimensions given have more than 
35% of their entire frictional area and nearly 
one-half of their displacement confined to the 
top 5 ft. of soil through which they are driven, 
distributing an equivalent percentage of their 
loads upon the top stratum, piles having sides 
parallel to their vertical centers would dis- 
tribute the same percentage of their loads upon 
the uppermost stratum as upon the underlying 
stratum, except as the increased compression of 
the lower strata would increase the frictional 
bearing in both cases. As already mentioned, 
the latter pile would make a maximum use of 
the increased natural compression, while the 
tapered pile would not greatly add to its load 
capacity on account thereof. 

Allowing the maximum .compressive strength 
of concrete to be 2,000 lbs. per sq. in., and using 
a factor of safety of six, 333 lbs. would be a 
safe load per square inch when driven to hard 
underlying stratum. The area at the point of the 
tapered pile of dimensions given .would therefore 
entitle it to an allowance, when driven to hard 
underlying stratum, equal to 9,423 lbs., requiring 
when driven under such conditions that if the 
imposed load be 25 tons, 40,577 Ibs. thereof will 
be dependent upon friction for support. Since 
the displacement of the uppermost 5 ft. of length 
of this pile would be nearly one-half of its en- 
tire displacement and its frictional area for the 
same section more than 35% of its entire fric- 
tional area, it is apparent that the uppermost 
5 ft. of soil penetrated, even when naturally not 
greatly compressed, would become sufficiently 
compressed for a maximum development of skin 
friction upon that stratum. A very large per- 
centage of the frictional load would therefore be 
concentrated upon the first 5 ft. in depth below 
the head of such a pile. 

It can only be noted with regret that where 
conditions would ordinarily require piles to be 
driven to a depth sufficiently great to develop 
a required load capacity in ratio to the pene- 
tration, the fundamental principle underlying all 
pile foundations is frequently disregarded and 
the development of resistance due to compres- 
sion of the top stratum adopted as an advance 
in the use of concrete piles. Likewise, it must 
be noted, not without serious consideration, that 
in the estimation and limit of load capacities of 
piles, such a practice is given no greater re- 
striction than the correct method of driving 
piles with sides parallel to their vertical centers. 





The Purchase, Inspection and Use of Railway 
uel. 


In discussions as to fuel consumption and fuel 
economy of locomotives, reference is made as a 
rule to the necessity of proper selection and in- 
spection of the coal purchased. Some interesting 
points on the practical difficulties involved in 
this work on large railway systems were given 
at the January meeting of the Western Railway 
Club (Chicago) by Mr. Eugene McAuliffe, Gen- 
eral Fuel Agent for the Rock Island Lines and 
the St. Louis & San Francisco Ry. 

In the discussion following the paper it was 
suggested that when unsatisfactory coal is found 
on a locomotive the engineman should report it, 
so that the source of supply can be traced. It 
was pointed out, however, that such a method is 
practically useless. Mr. F. Slater, of the Chicago 
& Northwestern Ry., remarked that in his case 
coal is delivered by steamers and stored in a stock 
pile of 70,000 to 100,000 tons. If an engineman 
should complain of a load of coal supplied from 
this stock pile, it would not be possible to tell 
where that particular portion came from. Mr. 
P. H. Peck, of the Chicago & Western Indiana 





Ry., and Mr. M. K. Barnum, of the Chicgao, Bur- 
lington & Quincy Ry., both remarked that the 
same is true of coaling stations or coal chutes. 
Nobody can tell what particular car load of coal 
is contained in the various pockets from which 
the locomotives are supplied. Mr. Peck urged 
that the proper plan is to buy coal on specifica- 
tions and to test samples from the cars before the 
coal is accepted or unloaded. 

The following are some extracts from the paper 
by Mr. McAuliffe and from his remarks during 
the discussion: 

The best inspection is that which can command on the 
part of the inspector the whole force of the producers’ 
organization to the end that good coal will be produced. 
It is not the proper thing for the purchaser to employ 
men to stand around mines looking at the coal that goes 
into the car. That means that the buyer is furnishing 
superintendence that the seller should provide and pay 





locomotive, or locomotive-man situ. : 
If some of the people who get out | oe 
motive performance reports would 
analyze one of them, they never w: 

A change from one kind of coal ae 
trouble where the firemen are used tice 
if the latter is of superior quality. ee 
fluctuations we sometimes take thr; ae 
tives that are burning Alabama coa} ee 
Texas; take them out of a district 
36% volatile matter, and 50% fixed ca 
in a district where the coal runs 76 Pe. 
about 16% volatile matter. We ney ae 
in front ends or grates, but we do not eye: 
are used to the Alabama coal wi! ia 
Texas, we employ men who are used : . 
The engines are not nearly as sensi: 
tions in the character of fuel furnish: 








A Simplified Method for the Gr: 







































































for. There is a disposition on the part of the producer to ical Caley. 
lean on the railway fuel inspector. There should be lation of Bridge Trus 
but one head to a coal business and the railway fuel . ‘ 
inspector should not be a necessity, at least as far as By J. H. GRIFFITH,° Assoc. M. A E 
exacting contract grade of fuel is concerned. The theory of stresses in bridg Inder 
In the ordinary railway fuel department, whether han- Uniform loading has been so px ' 
dled by the fuel agent, purchasing agent or general man- is hardly possible to contribute h to the 
ager, one inspector is assigned to a territory covering subject, but it is believed that the ng y 
possibly four or five states. The coal inspector then ac- posed method and manner of ant at 
complishes practically noth- Le ere eee e : oe ; 
ing. 1 prefer to pick out the uv U U; u u Us uv 
mine superintendent who is ; ; = ~ : x 4 
guilty of the greater number ' ‘ \ 
of defections and give him a ; 
reasonable chance to bring = =a 
his work up to the proper Ly Ll. Ls Sy Lr Le 
standard; or get out from K i~ EF ee a : a 
him entirely, and his busi- * ? ae | 
oe 
ness. In other words, give the eeoee ee ' 
business to the men who will slo |: Ea | 
furnish and put into the car 1 oO” ie, ' 
the class of coal the contract | 7 : le 3 ~ Ing A, Ag 
calls for. _> os ly Me Ms - —T = Ms Me M, 4 
Mr. Henderson’s book on het eS : ; 
‘Locomotive Operation” has | i er | = 
a table of coals ranging from SOX | | 
14,000 B.T.U. to 6,600 cy Ke, | 
B.T.U. I submit that coal aoe eG \ Sat | - | | 
containing only 6,600 B.T.U. Slee | ea We, : ye | 
will not take a freight CASS | y isnot” oy | A 
or passenger engine over a \A \ Hes | peat le 
division. 5 Ki\ \P Ss . 
Some years ago on the et a A “Say SRR ae } ' 
Northern Pacific Ry. we tried a 2 7 ay ‘DBs x = i =e R paé 
to work with Dakota lig- : ©g| \ SS ee ey isi Saas ut.? 8 
nite that runs about 8,500. ~ by ee hae 7 
The railway built locomo- s\ea a ac etme. > an it “Dead Load Stress U;Le 
ton, et ee Wee ee Pip redeeesiyrin lne 
put on stacks wonderfully SIMPLIFIED GRAPHICAL CALCULATION OF CHORD AND WE 
and fearfully designed and STRESSES. 


proportioned, and they dis- (J 
charged motive power men (and firemen incidentally), 
because they could not get service out of 8,500 B.T.U. 
coal. Today they are buying coal in Illinois and hauling 
it up to Dakota, although they have found better lignite 
than they had then. 

On our system we are burning coals purchased in 
Illinois that rank materially below other coals, and with 
better results, for the simple reason that the former do 
not produce a clinker or a refractory ash. The fact is, 
that if you get a coal that runs as high as 12,100 B.T.U. 
and you can keep a reasonably fair fire and get air to it, 
you will not have very much difficulty in getting steam. 
But if you take coal that runs 15,500 B.T.U. and it is 
4% to 6% ash that makes clinkers, you will have trouble 
before you get over the division. 

The question of B.T.U. is not the only one. Some coal 
ranking high in this respect forms a clinker that clogs 
the grates, preventing proper ingress of air and perhaps 
causing an entire failure. I am buying in Alabama, for 
the St. Louis & San Francisco Ry., a coal that runs 18% 
ash, and we rarely have an engine failure for the reason 
that the ash does not make a refractory clinker. 

I have recently been a party to the matter of at- 
tempting to reduce engine failures primarily charged to 
coal. Stopped up flues are factors in the engine failure 
line. A remarkable thing about the coal business is that 
we have the fewest complaints where we get the poorest 
coal. We are buying semi-lignite coal in Texas. It runs 
about 12,200 B.T.U., and we do not have as many engine 
failures as we have with some coals that run 14,300 
B.T.U. We are buying coal unscreened in certain dis- 
tricts, for instance, carrying 12 to 15% ash, that is less 
productive of failures than screened coal that is higher 
in B. T. U. and does not carry 6% ash. 

The only fuel performance sheet the railway can make 
today is to find out the total number of tons used during 
the month and divide that by the number of ton-miles 
hauled during that time and get the system-situation. 
We can get that reasonably close, but tie individual 
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lines will give a considerable increase in ef- 
ciency to the ordinary graphical construction 
given in the text-books. These latter arrange 


ments are essentially academic in presentation, 
and are not practicable for use by the routize 


bridge-office designer who, by a few slide-rule 
calculations, can compute all the stresses ina 
quarter of the time required to draw the usual 


series of diagrams. 
The arrangement of lines proposed in the fol 


lowing is general in application to dead-load 
live-load and engine-excess chord stresses in 
parallel-chord trusses of constant or variable 
panel length; to dead-load web stresses in 


trusses of constant or variable pane! length; % 
live-load web stresses in trusses variable 
panel lengths within limits of error which are 
negligible for such variation in pane! length # 
is compatible with good practice. 


The process and arrangement being an abridg- 


ment of the older method requires « partial re 
statement of the latter for continuity of discu® 
sion. It is based upon a simple law the para- 
bola which will be clear to the com) uter with 
out further discussion. — 

CHORD STRESSES.—Referring to the figure 
herewith, in which for simplicity treatment 
a bridge truss of uniform panel lene » has bee? 
taken: Lay off the full-load chord st: <s in mit 
dle panel, or full-load moment divid. by dept) 
wr? 

—, as shown, downward below the «uss, dra® 
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Oe, As. Suppose the stresses in 
ing the ' and Ls Is are desired, the 
a. for which are at Us and Ls re- 
moment 2 vet value of stress directly with- 
agence the usual subdivision of the 
soar oO he iraw a line through As parallel 
ag . 4. cing the midspan point of Ao As) 
ec cA tl tercept upon Le Ao From this 
ee line to Lu The intercept upon 
ne stress, the point of intersection 
Lb & ll yn the parabola representing the 
being ¢ : 
= oa .. oe is that the necessary ordinate 
se vee parabola may be found with a 
ethene »  unes, and that the method is true 
ae vnel lengths. Other stresses may 
7 nisin milarly, as well as live-load and 
ngine-ex< hord stresses. 
‘A paral ile is the most advantageous in- 


se, no lines being required except 
ntercepts the verticals. This method would 
“ well a pted to computations under such 
; is those of the Pennsylvania Lines 
burg, where the loading is 5,000 
bs. per f 1s 50,000 lbs. engine-excess. 
“WEB S?’ESSES.—To get live-load shears 
erect the idle vertical for each panel and by 
the follow procedure get the intercept of the 
sjear pare la on the necessary vertical. A base 

» js drawn a distance % pl. below A, As, giv- 
ves the line () Cy The value % pl. of course is 
me maximum shear. Parallel to the diagonal 
“ {, draw a line through some mid~panel point 
‘or which the Shear is desired, as say, M, and 
wl its intercept on the vertical Ae Oo. Thence 
draw a line to Cs; its intersection with the verti- 
‘al through M, gives a point S on the live shear 
y reaction parabola, which marks off the shear 
ST in the panel Ls Ly This, of course, is the 
shear on basis of a beam, which is amply accu- 
rate for truss calculation. 

To get the shear as usually calculated, i. e., for 

| panel-loads applied at panel-points to the 
right of the section, we find in a similar manner 

« before the intersection of the shear parabola 
with the vertical Ms, and through this point draw 
anew base line B, B,, which will give for exam- 
ple the shear ST*. The intercepts between this 
line and the shear parabola on the middle verti- 
cals are the shears as ordinarily calculated. The 
height CO, B, is the difference between beam shear 
nd conventional truss shear, and is equal to 
the shear produced by load on the right half of 
the end panel. 

To combine these live-load shears with the 
jead-load shears, lay off the dead-load shear line 
through Bs on Bo Bs, draw lines parallel to the 
necessary truss diagonals, and as in the ordinary 
manner we have the subdivided live and dead- 
load web stresses, including the counter stresses. 

The writer believes that while this method is 
merely a different statement of the older graph- 

al method, it ig a decided abridgment of the ac- 
tual laying out of the constructions, and is almost 
mechanical in execution. Perhaps the only war- 
rant for publication is that he continually 
hotes the cumbersome methods in text-books for 
drawing parabolas and the equally cumbersome 
methods in vogue in the graphic calculations of 
the bridge office, and the inference is that the 
shorter and direct processes are unknown. 
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Notes From Engineering Schools. 
STEVENS INSTITUTE OF TECHNOLOGY.— 
The annual alumni dinner was held at the Hotel 
Astor, New York City, on Feb. 19. There was 





‘n attendance of about 350. The toastmaster 
was Henry Torrance, Jr.. M. Am. Soc. M. E., 
and the speakers were: President A. C. Hum- 


phreys; Mr. Alfred Noble, Past President Am. 
Soc. C. E., and a former member of the Panama 
Canal Commission; Col. H. G. Prout, Vice- 
President of the Union Switch & Signal Co.; Mr. 


John A nsel, Commissioner of the Board of 
Water Supply, New York City; and Col. Geo. 
Harvey. resident Humphreys announced that 
‘tthe next meeting of the Board of Trustees of 
Stevens stitute the following new trustees 
Would be 


lected: Dr. H. S. Pritchett, President 
of the C ‘‘negie Foundation for the Advance- 


ment of Teaching; John Aspinwall, President of 
the Fabrikoid Co., of Newburgh, N. Y.; Dr. D. S. 
Jacobus, Advisory Engineer, Babcock & Wilcox 
Co.; and Anson W. Burchard, Assistant to the 
President, General Electric Co. 


ee 


AN EXPRESS TRAIN on the Delaware division of the 
Pennsylvania R. R. was wrecked Feb. 22 by a collision 
with two locomotives at Delmar, on the boundary line 
between Delaware and Maryland. Eight men were killed, 
none of whom were passengers. The train was the 
first section of the regular express leaving Philadelphia 
at 11.22 p. m. for Norfolk. The two locomotives were 
waiting for the two sections of the passenger train, but 
for some unexplained reason were on the main track. 
The railway officials are quoted as placing the blame 
for the accident with the fireman of one of the locomo- 
tives, who neglected to go back and flag the approaching 
express. The cars most seriously damaged were the 
baggage and the combination baggage and express. All 
the men in these cars were either killed or injured and 
the fire which followed entirely consuming the wreckage, 
delayed the recovery of their bodies. 


THE STEAMER “PRESIDENTE ROCA,” bound for 
the port of San Antonio, Argentine Republic, was burned 
and sank, according to reports of Feb. 20, off the east 
coast of that country. Reports state that 20 lives were 
lost, while the majority of the passengers and crew 
were rescued. The “Presidente Roca’’ was a mail boat 
300 ft. long and with a beam of 41 ft. 
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AN EXPLOSION OF DYNAMITE on the Trans-Cana- 
dian railway construction work, 120 miles north of 
Nepigon, Ont., Feb. 20, resulted in the death of seven 
laborers. The charge exploded while being tamped. 
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AN EARTHQUAKE IN PERSIA in the Province of 
Luristan, Jan. 23, partially or wholly destroyed 60 vil- 
lages and caused a loss of life estimated at from 5,000 
to 6,000. Several villages, reports state, were completely 
engulfed and the comparatively small number of people 
killed is explained only by the fact that the region af- 
fected was sparsely populated. Practically all the cattle 
in this region were killed, the loss being placed at about 
10,000 head. This earthquake was recorded by seisme- 
graphs all over the world on Jan. 23, but has only 
recently been located on account of the isolation of the 
district where the disturbance centered. 
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CARS WITH SEPARATE EXIT DOORS were tried re- 
cently in the New York Subway, under an order of the 
Public Service Commission, as noted in our issue of July 
16, 1908, p. 72. These cars are of the type recommended 
by the Commission's expert, B. J. Arnold, and were 
shown in Engineering News of March 5, 1908, p. 26. 
Their object is to facilitate the interchange of passen- 
gers at stations, in order to reduce the length of station 
stop and thus increase the number of trains per hour 
that can be operated over the line. Like the ordinary 
cars, they have a door in each end of each side, but 
these are to be used for entrance only and a separate 
exit door is provided about 4 ft. from each end-door. 
The attendant on the car platform operates the group of 
four doors in the adjoining ends of two cars, by means 
of levers. Cars of the ordinary type were converted to 
the new type and were made up into a regular 8-car 
train, so that actual observation would show how well 
they attained their object of reducing the length of sta- 
tion stop. Opinions differ as to the results. The operat- 
ing company, the Interborough Rapid Transit Co., on 
whom the cost of altering the cars would fall, is re- 
ported as declaring the test a flat failure of the new car. 
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DAILY RECORDS OF STEAM SHOVEL HXCAVATION 
on the Panama Canal work were broken on Friday, Feb. 
5. On that day 56 shovels in the Central Division exca- 
vated 73,442 cu. yds., an average of 1,311 cu. yds. per 
shovel. Of this amount, 17 shovels in the Empire Dis- 
trict excavated an average of 1,530 cu. yds. each. The 
best previous daily record was made on Dec. 18, when 
50 steam shovels in the Central Division excavated 70,- 
O87 cu. yds., am average of 1,402 cu. yds. per shovel. 
It is to be particularly noted that this work is done in 
a working day of only eight hours, out of which must 
be deducted time lost by moving shovels forward, blast- 
ing rocks too large for the shovel to handle, bringing in 
empty trains to replace full ones and making any minor 
repairs \vn the shovel, such as repairs of broken chrins. 
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A STATE LICENSE FOR ENGINEERS AND SUR- 
veyors is called for by a bill pending in the Idaho Leg- 
islature. The bill requires all persons engaging in land 
surveying, topographic engineering, hydraulic and hy- 
drographic engineering, construction and designing en- 
gineering or administrative irrigation engineering to pass 
an examination before a board of examining engineers 
and take out a license. 








ELECTRIC DRIVE FOR PAPBR MACHINES.—The 
first Fourdrinier paper making machine to be driven by 
individual electric motors on the various parts has just 
been placed in operation by the Gould Paper Co., at 
Lyons Falls, N. Y. This is claimed to be the first timc 
that electric motors have been used to overcome the 
difficulties caused by the exacting speed requirements of 
a paper machine, and the results are said to show that 
this is superior to the complicated belt, shafting and 
fear systems previously used Absolutely unvarying 
speed of motors must be maintained in order not to 
break the pulpy web in its passage from section to 
sectiod of the machine. 

It requires tedious adjustment to get the ‘‘draw’’ of 
paper between the several sections adjusted so that the 
web of paper will run the longest possible time without 
breaking. There is a considerable loss of time and ma 
terial when a break occurs. It is difficult to maintain 
a continuous sheet of paper on account of the incon 
sistency of the stock, the irregularities of the mechan 
ism, the elongation of the web due to pressing and the 
shrinkage in the drying process and in regulating the 
driving mechanism so as to allow for the contraction 
and expansion of the sheet of paper in passing over the 
machine. 

Heretofore, uniform speed in the various steps of the 
process have been obtained by two accepted methods 
Both involve complicated systems of shafts, counter 
shafts and friction clutches, with cone pulleys for the 
fine adjustments of speed, and bevel gearing or long 
quarter-turn belts. These systems, in addition to their 
great complication, are open to several objections, as 
high construction and maintenance costs and danger to 
property and employees. 

If constant speed were the only requirement, 
synchronous alternating-current motors might have been 
adopted to solve the problem. There is the added com- 
plication, however, that all classes of paper are not made 
at the same speed. At the Gould mill, for instance, 
newspaper is made at a high speed, and a heavy bag 
paper is also manufactured, which requires-a very slow 
speed. Besides this the heavy starting torque required 
to start the couchers, presses, dryers and calenders 
makes the use of alternating-current motors impossible. 

A system with multiple-speed, direct-current motors 
was worked out by the Standard Engineering Corpora 
tion, of Delaware, and the Crocker-Wheeler Co., of 
Ampere, N. J. The system can be operated at any speed 
to accommodate any kind of paper. The motors, once 
adjusted to uniform speed, are claimed to remain in 
adjustment indefinitely. 


a 
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TRACK SHIFTING MACHINES on the Central Division 
of the Panama Canal work moved over half a million 
lin. ft., or 99.8 miles of track during the month of Jun- 
uary. These machines are used on the dumps where 
the spoil from the Culebra cut is disposed of. The 
material is plowed off the Lidgerwood cars and is then 
leveled off by a spreader until the bank at one side of 
the track reaches a width’ of 10 ft. or so. The track 
shifting machine then begins at the end of the spur 
track running out on the dump and hoists the track in 
successive sections and throws it to one side to the edge 
of the dump. 


+ 
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MANGANESE STEEL was discussed in a paper read 
before the Western Society of Engineers on Feb. 17 by 
Mr. W. S. Potter, of Paterson, N. J. In regard to the 
proportion of manganese, it was shown that the charac- 
teristic strength and toughness due to this element are 
not obtained with less than 8%, and the content may 
run as high as 35%. As a rule, manganese steel con- 
tains from 11 to 18% of manganese, with 1 to 1.20% of 
carbon, 0.25 to 0.40% silicon, 0.06 to 0.11% phosphorus, 
and 0.02 to 0.06% sulphur. The steel has a high resist- 
ance to abrasive wear; in screens, it will last five or 
six times as long as ordinary steel if the abrasion is by 
sliding, or 80 times as long as the latter if the abrasion 
is that of the impact of ore or crushed stone falling 
from a height of several feet. 

The use of manganese in steel] castings and forgings 
was commenced some 30 years ago in England by Mr. 
Hadfield and his son, who found that with the higher 
percentages the product was very tough and strong and 
had a remarkable resistance to abrasion. The propor- 
tion of manganese mentioned in Hadfield’s carly patents 
as being suitable for track work castings was 11%. No 
heat treatment was mentioned in the early papers, but 
later such treatment was adopted. This consisted in 
heating the casting (at first slowly ‘and then rapidly) to 
from 800° to 1,100° C., and immediately quenching it in 
water. 

The rolling of manganese steel rails has so far been 
done only under Mr. Potter’s proccss, the details of 
which have not been made. Considerable difficulty has 
been experienced in experimen’s upon this line, owing to 
the heat conditions, but Mr. Potter stated that under 
his process the steel is ductile while hot and can be 
rolled commercially. The steel is neith:r burned nor 
eracked. The product is tough and reliable, has a uni- 
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formly fine crystalline structure, and a much higher 
elastic limit than if rolled and finished in any other 
manner which he has tried. 

Specifications for rails which will meet the drop-tests 
and standards of the American Railway Engineering and 
Maintenance of Way Association require tensile test bars 
cut from the cold rail to give a tensile strength above 
100,000 Ibs., elastic limit above 55,000 Ibs., and elonga- 
20%. Flat strips must bend (cold) 180° 
around a diameter twice the thickness of the specimen 
without evidence of failure. This test ensures the 
toughness which determines the wear value. The chem- 
ical composition is as follows: Carbon, 0.95 to 1.15%; 
manganese, 10 to 13%; silicon, 0.20 to 0.40%; phos- 
phorus, under 0.10%; sulphur, under 0.06%. 

> 

AN IRON ORE CEMENT of a new constituency has 
been patented by Messrs. Arthur C. Spencer and Edwin 
©. Eckel. As heretofore manufactured these hydraulic 
cements in which iron is substituted wholly or in part 
for the alumina ordinarily contained therein, have ob- 
tained their iron from iron oxides, comparatively rich in 
iron, but of too great value in other industries to make 
their use a commercial economy in iron-cement. The 
new invention proposes to use for the iron element, in 
the words of the patent, ‘‘a cheap natural and easily 
fusible silicate of iron and potassium called glaucorite 
or the related mineral greenolite, both of which have 


tion about 





the common name greensand; or rocks  contain- 
ing greensand.”’ Provision is also made for the 
use of any natural material containing a _ suffi- 


ciency of iron silicate. It is claimed that these silicates 
are not only superior to the oxides on account of their 
cheapness, natura] fineness of grain, accessibility, ready 
fusibility and lack of value for other purposes, but that 
already chemically combined with 
silica, which is needed in the finished cement and the 
reaction involved in sintering therefore takes place at a 
lower temperature than is possible if iron be in the form 
of an oxide. 


in greensand, iron is 


Iron-ore cement in experiments and the short time 
actual use which has been possible, has shown up re- 
markably well in sea water, so that, in Germany espe- 
clally, recommendations are frequently made to require 
A description 
of its properties appeared in Engineering News, Dec. 12, 
1907, p. 646. 


its use in all ocean concrete structures. 
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THE TARIFF ON ASPHALT was discussed at some 
length in a communication recently sent to the Chairman 
of the Ways and Means Committee, U. 8S. House of 
Representatives, by Mr. J. W. Howard, Consulting Engi- 
Broadway, New York City. A portion of Mr. 
Howard's letter follows: 





neer, 1 


The tariff act of 1907 provides a duty of $1.50 per ton 
on crude asphalt and $3 per ton on refined asphalt. 

This should be modified by a reduction on crude and a 
slight change in the rate and manner of applying it to 
refined asphalt, to have it apply to the pure bitumen or 
pure asphaltum content in the various refined asphalts 
and their compounds imported. It is the asphaltum or 
bitumen which is of value in such importations, not the 
various foreign substances found in different proportions 
in different asphalts. 

Crude asphalt and crude bitumen and their natural 
compounds should be returned to the free list, being 
admitted free of duty; but any and all of said substances, 
if refined or advanced in value by artificial or special 
treatment, should pay a duty of $5.60 per ton (2,000 Ibs.) 
of pure asphaltum or pure bitumen content. 

This is the differential in cost of production, labor, 
mining, refining in the United States with a fair profit, 
compared with like foreign materials. This also takes 
into account the average transportation charges within 
the United States for domestic asphalts, from many 
points where now produced in the United States (Cali- 


fornia, Utah, Colorado, Oklahoma, Kansas, Kentucky, 
Texas, etc.) to several hundred cities where such do- 
mestic products compete with imported asphalts; such 


imported asphalt all arriving on the Atlantic Seaboard 
and not being able to penetrate far because of westbound 
freights. 

In addition, Mr. Howard discussed other phases of the 
subject and summarized the various asphalt deposits 
new drawn upon for the asphalt used in the United 
States, grouping these deposits to correspond with the 
interests controlling them, which he named. 


: Personals. 


Mr. G. L. Moore has been appointed Engineer of 
Maintenance of Way of the Lehigh Valley R. R., to 
sueceed Mr. R. G. Kenly, resigned. 

Mr. Robert Burgess has become Chief Engineer of the 
Honduras National R. R. His headquarters are at 
Truxillo, Honduras, C. A. 

Mr. J. C. Vining, General Superintendent of the 
Colorado Midland Ry., has resigned and will become 
President of a cold storage company which he has or- 
ganized in Grand Valley, Colo. 





Mr. David 8 
sulting engineer at 1021 


Hawkins has opened an office as a con- 
Rose Bldg., Cleveland, Ohio. 


Hie will make a specialty of legal consultation and the 
elimination of losses in foundry operation. 

Mr. Adrian Iselin, Jr., Vice-President of the Buffalo, 
Rochester & Pittsburg Ry., has been elected President 
of that line to succeed Mr. Arthur G. Yates, deceased. 
Mr. W 


T. Noonan, General Manager, has been made 








Vice-President, but will retain also his previous position 
and title. 

Mr. Robert Earl has been nominated by Governor 
Hughes as Democratic member of the New York State 
Highway Commission. Mr. Earl was until recently 
cashier of the Herkimer (N. Y.) National Bank and 
was at one time a farmer. Reports quote him as saying 
he has never had any experience in the planning or 
construction of roads. 

Mr. Arthur P. Davis, Chief Engineer of the Reclama- 
tion Service, and Mr. D. C. Henry, Consulting Engineer 
of the Service, sailed from New York for Porto Rico 
on Feb. 20. The Legislature of Porto Rico has pro- 
vided for the raising of $3,000,000 to be expended on 
irrigation works, the plans for which are to be approved 
by the Reclamation Service engineers. Mr. B. M. Hall, 
of the Reclamation Service, went to Porto Rico some 


time ago. 
Obituary. 

Samuel H. Chittenden, a retired civil engineer, died 
recently at the home of his brother, Mr. Geo. B. Chitten- 
den, in Washington, D. C. He was born in Madison, 
Conn., in 1845, and graduated in 1867 at the Yale Shef- 
field Scientific School. In 1868 he was employed by the 
Union Pacific R. R. on survey work west of Cheyenne, 
Wyo., and afterward was engaged in similar work in 
Alabama and Georgia. He had also some experience in 
mining in Arizona and New Mexico and eventually set- 
tled in Washington, D. C., as a contracting engineer. 
He retired from active work in 1890 and has resided 
since that time at East River, Conn, 

Charles J. MacConnell, Chief Engineer, U. S. N., re- 
tired, died at his home in Brooklyn, N. Y., Feb. 16. Mr. 
MacConnell was born in Pennsylvania in 1837 and had 
considerable experience as a mechanical and civil engi- 
neer before his entry into thé service in 1861. His edu- 
cation was received at the State Normal School in Tren- 
ton, N. J. He was an Assistant Engineer of Admiral 
Farragut's fleet at the capture of New Orleans and, in 
the war with Spain, was Fleet Engineer of the North 
Atlantic Squadron during the blockade of Havana Har- 
bor. Mr. MacConnell became a Chief Engineer in 1885 
and, at the time of his retirement in January, 1899, 
attained the rank of Rear Admiral. Since his retirement 
he has practiced as a consulting engineer at his office 
in New York City. 

Carroll D. Wright, President of Clark College at 
Worcester, Mass., since 1902,. and of great prominence 
as an economist and statistician, died Feb, 20 in that 
city. Mr. Wright was born at Dunbarton, N. H., in 
1840. At the time of his death he held the degrees of 
A. M. and LL. D. from Tufts College, Ph. D. from 
Dartmouth and LL. D. from Wesleyan, Clark and Am- 
herst. He served with the 14th New Hampshire Volun- 
teers during the Civil War, rising from the rank of 
private to that of colonel. In 1872-3 he was a member 
of the Massachusetts Senate and revealed his talent as 
a statistician with the result that he -was placed in 


charge the following year of the Massachusetts 
Bureau of Statistics of Labor, remaining in _ this 
position until 1888. From 1885 to 1905, he 


was U. 8. Commissioner of Labor, and in 1893-7 
he was in charge of the completion of the 
eleventh U. S. Census. He was appointed by the Presi- 
dent, in 1802, a member of the U. S. Anthracite Strike 
Commission. Mr. Wright was the author of a number 
of books on social, statistical and economic subjects. He 
was a member of the board of trustees of the Carnegie 
Institution at Washington and was a Past-President of 
the American Association for the Advancement of Science 
and the American Statistical Association. 


Edwin Reynolds, Past President of the American So- 
ciety of Mechanical Engineers and Consulting Engineer 
of the Allis-Chalmers Co., died Feb. 19 in Milwaukee, 
Wis. Mr. Reynolds was born at Mansfield, Conn., in 
1831 and was educated in the schools of that town. At 
the age of 16 he began a three years’ apprenticeship in 
a machine shop and after completing this term he con- 
tinued as a journeyman machinist in various employs 
until, in 1857, he became Superintendent of Shops for 
Stedman & Co., at Aurora, Ind. In 1861 he returned to 
the East and entered the employ of the Corliss Steam 
Engine Co., of Providence, R. I., of which he became 
yeneral Superintendent in 1871. He resigned this po- 
sition in 1877 to accept a similar one with E. P. Allis & 
Co., at Milwaukee. It was here that Mr. Reynold’s engi- 
neering ability reached its highest development. Soon 
after going to Milwaukee, he designed the Reynolds- 
Corliss engine, which notable achievement marked the 
beginning of the firm’s commercial success. He later 
introduced the first triple-expansion pumping engine, tlie 
cross compound hoisting engine for mining work and 
many other original designs contributing to the develop- 
ment of the steam engine. Prominent among the more 
recent examples of his work are the enormous horizontal- 
vertical compound units designed for the Manhattan Ry. 
power house in New York City. A comprehensive ac- 
count of Mr. Reynolds’ life was~published in Eng. News, 
Jan, 16, 1902, p. 48, on the occasion of his election to 
the presidency of the American Society of Mechanical 
Engineers. 


Engineering Societic 











. COMING MEETINGS. 
NORTHWESTERN CEMENT PROD( 


TION. ASS0cy, 
March 2-4, Annual convention at M lis 
Secy., J. C. Van Doorn, 836 Secu: tank Ming 
Minneapolis, Minn. ak Big 


INTHBRNATIONAL MASTER BOILER \ 
CIATION. 
April 27 to 30. 


RS’ ASS. 


Annual meeting a: 


Secy., H. D. Vought, 95 Liberty St., Yor 
ity 
RAILWAY SIGNAL ASSOCIATION, : 
March 15. At Chicago, Ill. Secy., c Rose 
Times Bldg., Bethlehem, Pa. ~ecenbery 
AMERICAN RAILWAY ENGINEERIN: D Mar 
TENANCE OF WAY ASSOCIATION AIX 
March 16-18. Annual convention at Ch Il. 
E. H. Fritch, 962 Monadnock Block, «|», 
AIR BRAKE ASSOCIATION. 
May 11-14. Annual meeting at Richm: Va ia 
F. M. Nellis, 53 State St., Boston, M poe, 
ENGINEERS CLUB OF PHILADEL \.—At the 
meeting held on Feb. 6, Mr. T. J. Littl: presented 
a paper on “‘Recent Improvements in Ga shting Ap. 
paratus.”’ Mi: 
AMERICAN INSTITUTE OF ELECT AL ENGI. 
NHERS.—At the meeting held on Feb. 19. ir. Chapin 
P, Steinmetz presented a paper entitled “| Movers." 


which was printed in the February “Pro on 
135-156. Ms 


MUNICIPAL ENGINEDRS OF THE C1!’ 


OF NEW 
YORK.—At the regular meeting of Feb, 24 paper ep. 
titled “An Additive Method of Run-Off Loterminatioy 
for Storm Water Sewers” was presented by Mr. Carl 4 


Nordell. 


NEW YORK ELECTRICAL SOCIETY.—At the mee. 
ing held in the Engineering Societies’ Building, Feb, 17 
Dr. Louis Bell, M. Am. Inst. E. E., delivered 
on ‘Modern Practice in Street Lighting.’’ A number of 
lantern slides were shown illustrating prevalent Euro. 
pean street lighting practice. 


a lecture 


AMERICAN FOUNDRYMEN’S ASSOCIATION.—In cop 
nection with the annual convention at Cincinnati, Ob 
May 17-22, will be held the exhibition of working foun 
dry machinery and equipment prepared by th: 
& Manufacturers’ Supply Association. 
well be held on May 18, 19 and 20. 


Foundry 
Formal meetings 


APPALACHIAN ENGINEERING ASSOCIATION —At 
the annual meeting in Morgantown, W. Va., Feb. 6 
officers were elected as follows: President, FE. A. Schu 
bert, Roanoke, Va.; Vice-President, Baird Halberstadt 
Pottsville, Pa.; Secretary, Henry M. Payne, Morgan- 
town, W. Va.; Treasurer, C. E. Krebs, Kanawha Palls 
W. Va. 


WASHINGTON SOCIETY OF ENGINEERS.—At the 
meeting held Feb. 16, Mr. Van H. Manning, Topographer 
of the U. S. Geological Survey, gave an illustrated lee- 
ture outlining the reclamation work along the Mississipp! 
River extending south from a point ten miles south of 
Memphis and involving an area of 7,000 square miles 
An informal reception was given at this meeting to the 
seven engineers who accompanied President-elect Taft to 
the Panama Canal Zone. 


RAILWAY CLUB OF WESTBERN CANADA.—The heaé- 
quarters of this newly organized society will be in Win- 
nipeg, Man. Meetings will be held on the second Monday 
of each month excepting in June, July and August. At 
the inaugural meeting, officers were elected as follows 
Honorary President, William Whyte; Honorary Vice 
Presidents, M. H. McLeod, G. J. Bury, G. W. Caye 
Wilford Phillips ; President, Grant Hall; First Vice-Pres- 
ident, L. B. Merriam; Treasurer, T. Humphries; Secre- 
tary, W. H. Roseberry. 


OHIO ELECTRIC LIGHT ASSOCIATION. The 1th 
annual convention will be held in Toledo, (bio, July 
13-15. Annual conventions have formerly been held in 
August. The program will include the following topics 
The Titanium Arc Lamp, Reports and Discussion om 
Tungsten Lamp Experience, The Supply of Current, for 
Lighting, to Other Towns from a Centrally Located Sta 


tion; Report on Methods of Lamp Renewals; Commer 
cial Organization of an Electric Light Co. an‘ Its Rel 
tion to the Public; Factors Determining the ce to be 
Charged for Street Lighting. 

AMERICAN SOCIETY OF INSPECTORS © PLUMB- 
ING AND SANITARY ENGINEERS.—The f h annual 
meeting was held at Omaha, Neb., Feb. 5-! Among 
the papers presented were the following: “T!) Cessp00 
and Its Dangers,’’ Burton J. Ashley, Chicas Sewage 
Disposal in Fresno, California,’’ Robt. H }lithorpe, 
Fresno; “Siphons for Sewage Disposal Tanks. !fred R. 
McGonegxl, Washington, D. C.; “Sanitation «) the Par 
ama Canal Work,” Chas. L. Stockelberg, |) pecter of 
Plumbing, Culebra, Canal Zone; ‘‘A Standar’ pp 


ing Material,”’ E. Willardy Kokomo, Ind.; ‘‘W 
Henry B. Davis, Washington, D. C. 
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